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GEORGE R. I. | 
NY EORGE: the Second by the Grace of God, King of Great-Britain, 
France and Ireland, Defender of the Faith, &c. To all to whom theſe 
Preſents ſhall come Greeting: Whereas Samuel! Dunn Teacher of the 


Mathematics, and Villiam Oaven, Citizen and Bookſeller of the City of Lon- 
dom, have by their Petition humbly repreſented unto Us, that they have with 


great Study, Care, Labour, and Expence invented, delineated, and perfec- 


ted a Work entitled, | 
| The Univerſal Planiſpheres, or Terreſtrial and Celeſtial Globes in Plano; 
| TT > WO gg. 


- Compleat Subſlitutes jor a large Pair of Globes-avith their Uſes in the Solutions 


of all the Capital Problems in Geography, Ajtronomy and Ngvigation. 


Which Work the Petitioners humbly apprehend will be of great Benefit to the 
Public, and tend to the promoting of the Knowledge of Geography, Aſtrono- 
my and Navigation. 'The Petitioners therefore pray Us, to grant Our Royal 


© Licence to them for the ſole Printing, Engraving, Publiſhing and Vending the 


ſaid Work, for the Term of Fourteen Years, according to the Statute in that 
Caſe made and provided ; We, being willing to give all due Encouragement 
to Works of this Nature which may be 


Of Public Uſe and Benefit, 


Are graciouſly pleaſed to condeſcend to their Requeſt, and do therefore by 
theſe Preſents, as far as may be agreeable to the Statute in that Behalf made 
and provided, grant unto them the ſaid Samuel Dunn, and William Owen, their 
Executors, Adminiſtrators and Aſſigns, Our Royal Privilege and Licence, for 


- " the ſole Printing, Engraving, Publiſhing and Vending the ſaid Work for the 


Term of Fourteen Years, to be computed from the Date hereof, ſtrictly for- 
bidding and prohibiting all Our Subjects within our Kingdoms and Domi- 
nions, to reprint; abridge, or tranſlate the ſame ; either in the Like, or any 
other Volume or Volumes whatſoever, or to import, buy, vend, utter, or 
diſtribute, any Copies thereof, reprinted beyond the Seas, during the afore- 
ſaid Term of Fourteen Years, without the Conſent and Approbation of them, 
the ſaid Samuel Dunn and Wilkam Over, their Executors, Adminiftrators, or 
Afigns, by Writing under their Hands and Seals, firſt had and obtained, as 
they and every of them, offending herein, will anſwer the Contrary at their 


Peril: Whereof the Commiſſioners and other Officers of Our Cuſtoms, the 
Maſter, Wardens and Company of Stationers of Our City of London, and all 


Our Officers and Miniſters whom it may concern, are to take Notice, that due 
Obedience be rendered to Our Pleaſure herein ſignified. 
Given at Our Court at Kenſington, the Seventh Day of November, 1757, in 
the Thirty-firſt Year of Our Reign. | | 
5 By his MajzsTY's Command. | 
JIE | . PITT. 
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Have ſeen and <a Mr. Dan s Univerſal Planifphers; = 

] and find them to. be four large ſtereographical Maps, with ; 
a tranſparent Index. placed over each Map, whereby the' Circles 
of the Sphere are inſtantaneouſly projected on the Plane of the 
Meridian for any Latitude, and the Problems of Geography, 
Aſtronomy, and Navigation, wrought with the ſame Certainty 
and Eaſe, as by the Globes themſelves. And as I have read Lec- 
tures above 20 Years, and travelled through moſt Parts of 
England, and beyond the Seas; and many of my Pupils may 
be willing to be certified of the Utility of this Performance; 1 
am deſirous of aſſuring them, that the Principles upon which 
theſe Blaniſpheres and their Operations do depend, are undeni- 

ab iy true, the Uſe of them eaſy and general, and in my Opi- 
nion, they muſt be of great Uſe in the Study 4 Practice of 

the I WN 


N | William Gris, 3 in i 
| Re pon n a 


* 


a vd & examinẽ les Planiſphcres de Monſieur Dont & 

les ay trouve etre quatre grandes Mappes ſtereographiques, 
avec un Index tranſparent, & place au haut de chaque Mappe. 
par le moyen de quoy, les Cercles de la Sphere ſont projette tres 
vite, ſur le Plan du Meridian pour toute Latitude, & les Pro- 
blemes de Geographie, Aſtronomie, & Navigation, reſous avec 
la meme certitude & facilite que par les Globes memes. Et 
comme je lis depuis paſſe 20 ans, & ay voyage par preſque 
toute I Angleterre, & dela la Mer; pluſieurs de mes Eleves 
peuvent Etre aſſures de Putilite de cette ouvrage; je veux les 
aſſurer auſſy, que les Principes ſur les quels ces Planiſpheres ſont 
fondees & leurs Operations, font indubitable, leur Uſage facile 
& general, & ſelon mon Opinion, d'ungrand- Ulage pour, = 
Fee = FT 00. 8 Sciences cy. deſſus mentionnẽes. 


Cuillaumè Griffiſs, Lager en 
Philoſophie experimentale. 


N 26 Dee. 17675 . 
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WII whoſe Names are hereunto ſubſcribed; Teachers of the 


Mathematics in and near London, having ſeen and ex- 
amined the Conſtruction and Uſe of the Univerſal Planiſpheres 
invented by Mr. Dunn; do find them to anſwer in the molt eaſy 
and general Manner all the Problems uſually anſwered by the 
Globes, with equal Certainty and Expedition, and therefore it- 


zs our Opinion, that this Work will be of Fer Ule to * 


f 
J. L. fe; Mathematician, Ludgnte-lsll 


| i FJ. Welch, Teacher of Navigation, Hatton. garden. 


Charles Brent, Author of the compendious Aſtronomer. 
Thomas Adams, Teacher of Mathematics, Soho-ſquare. 


Edward Moore, 3 of Navigation, and Globe-n 


Debt ford. 
Peter Ruſſel, private Teacher of Geography, and the Uk of 


| Ge Globes. 


OUS dont les noms ſont ue Maitres Mathemati- 
ciens dans & aux environs de Londres, ayont vi & examine 


IA Conſtruction & Uſage des Planiſpheres Univerſelles, In- 


ventẽes par Monſieur Dunn, les trouvons propres a repondre avec 
la plus grande facilite, & ſelon la generale maniẽre, a tous les 


Problemes aux quels on peut rẽpondre par les Globes, avec au- 


tant de certitude que de promptitude, & A cauſe de ce la notre 
Opinion eſt, quelle ſera d'une grand Utilitẽ au Public. 


F. I. Cowley, Mathematicien i Ladgate-bill.. 

F. Welch, Precepteur pour les Navigations, Haan gardu 

- Charles Brent, Autheur de I Aſtronomie abregee. 55 Se OW 

- Thomas Adams, Precepteur en Mathematiq, Sabo. ſquare. 

Edward Moore, enſeignant les Navigations, & faiſeur de 
Globes, Deptford. | 

„aer Ruſſel, enſeignant la Geographic, & r Uſage des Globes, | 


„ 
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R. DUNN, Teacher of the rn in Te 

don, having requeſted my Opinion of his UN W RSALE 
PL ANISPHERES, dor terreſtrial. and celeſtial GLOBES in 
Plano; I have carefully examined thoſe ingenious and com- 
pou Subſtitutes for a large Pair of Globes; I have duly conſi- 

dered their Uſe in the Solutions of the capital Problems in Geo- 

graphy, Aſtronomy, and Navigation; and humbly apprehend, that 
nothing of that Nature, yet publiſhed, can be ſo conducive. to 
the Aſſiſtance of Teachers, and Advantage of their Pupils, as 
what Mr. Dunn's Invention appears to me: And I hope, thar 
my good Intentions, in recommending them to ſuch as have 
not ſeen them, will not. be conſtrued into Preſumprion z ſince 
the Merit of the Performance is ſo obvious, that it cannot but 
gain the Approbation of Os who may be hereafter induced 
to enquire for them. 


— .... 
* Are 5. Lincoly 7 Ln. Tad, of Philoſophy to his Royal Hitag 
ee. 23 757. the Prince of Vals. 2 2. 


Onkieur. Dunn, Maitre de Mathematiques 3 A Londres, 

m ayant demandẽ mon Sentiment de fa Plariſphere Uni- 
verſelie C. B. de ſes Globes terreſtres & celeſtes in Plans. Je 
les ay trouve après un examen ſerpuleux, trẽs propres A re- 1 
peer les Globes, jay fais mes Reflections ſur Purtilire dont 43 

ourroient Efre: dans la Solution des Problemes principaux de 

ae de PAftronomie, & de la Navigation, & rien 
xi ce qu'on a public juſqu*icy dans ce Genre, ne ma parũt i 
propre tant 2 faciliter la Connoiſſance de ces Sciences à ceux * 
qui $*y appliquent-qu'a ſoulager ceux qui les enſeignent; Ceſt 
pourquoy je me flatte que ce que Je viens d'en dire d avantageux 
ne me fera point imputẽ comme prevenu en'fa faveur ; puiſ⸗ 
que je n ay d autre deſſein que de recommander, un ouvrage fi 
utile à la Societe, & dont on reconnoitra le Merite des qui on 
Paura vu. | 


| — Demainbray, L. L. N _ 
Lenates, 4 — frrett, Lintolat! . teur en Philoſophiè de ſon Alte | 


Fields, Dec. 23, 1757. 470118 1 Monſeigneur le Prince * 
2 


* * 


Pg 


Have examined Mr. Dune s Univerſal Planiſpheres, and 
lock upon them to be an uſeful and very ingenious Inven- 


tion, founded upon unexceptionable Principles; by Means 


whereof the moſt important Problems in Geography, Aſtro- 


day, and Navigation, are ſolved with great Accuracy, Eaſe, 


| Landon, 2 Dec. - 1757: 


ang ES 2 2 


4; 1 8 Simpſon, F. R. S. Member of 
F the Royal Academy of Sci- 
London, Dec. une... - ences at Szockbolm, Mathe- 
en matical· maſter in the Royal 
: 2058 Academy at Woolwich. 


Pay examine hes \Planifphtres Univerſelles de Monſieur «a 

& les ay trouve <tre une Invention tres utile & tres inge- 
Ae fondee ſur des Principes infallibles; par le moyen des 
quelles on peut reſoudre les Problemes les plus importans, ſoit 
en 1 Ren Yo Aſtronomie, ou Navigation, avec une grande 


Kkaktitude, & une * Commodite, & Promptement. 
T. Simpſon; F. R. S. Membre 


de I Academie Royal des Sci- 


Londres, 10bre 1 gs; of _ ences de Stockbolm, Maitre 


. Mathematicien de P 28 


1 Certify that * 33 Mr. Dum new Planiſpheres, 


and am ſatisfied they are conſtructed on very true Princi- 


K that by them all ſpherical Problems may be readily pro- 


jected, and ſolved by Inſpection, without the Help of Scale and 
Compaſſes, Pen and Ink, and that with more Facility and Ac- 
5 er than by any Globes of equivalent Dimenſions. 


J. Bevuis, M. D. Member of 
the Royal Academy of Sct- 
ences at Berlin. 


* — 


FE certific avoir examine les Planiſpheres de . — 
& en etre ſatisfait elles ſont conſtruites ſur de 'viays:Þrin- 


Ts cipes; & par leurs ſecours tous Problemes Spheriques, pegyent 


Etre projettẽs & promptement reſous. ſans le ſecours, Fechelle, 
n'y.de Compas, de Plume n'y d' Ancre, & ce la avec plus de fa- 


Alte & d Eractitude que par aucun autre Globe done Dimen- 


_Hon equivalente. 


J. Bevis, M. D. Membre de 
kee, Dee. 17 57- FT Academie Royale des Sci- 


ences a Berlin. 
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AE ETO Ad 2 endes 
and celeſtial Objervations, it is certain that 
' the Earth and Sea together do make one ru, 
Ball, and that the ſame is nearly globular or 
* ſpherical, and that therefore the Sciences of 
Geography, Navigation and Hydrography, cannot he un. 
derſtood without a Knowledge of the Properties of a round 
Body or Globe. S eeing that this earthly Ball doth either 
turn round its own Axis from Weſt to Eaft every 24 Hours) 
or otherwiſe the celeſtial Bodies do move round it from Eu, 
70 Weſt in the ſame Time; and that there i the high 
Probability: for the former of thefe Motions, notwith land. 
ing Phenomena ſeem to contradi# the ſame." Seein 
that the fired Stars, Sun and N are fo: far rg 5 3 
from us, and their Motions rider other Dire#ons, are 4 
all Times ſo exceedingly ſino in Compariſon with the appurent 
diurnal Motion, as to bear ſearce any ſenſible dk es Fo 
therewith. Seeing alſo, that theje Motions are apparent 
circular, and that Time of Diration itfelf is mea 2 
them: From theſe Particular, it naturally Fran that 
the Sciences of _ Aſtronomy, Chronology and Dialling, "ds 
. 8 depend” upon the Lines ad, der 2 4 
Reer 
| 1 Hence Globes, Spberes, o es, and other Afar bines 
beruliarly adapted and defend for convepinꝝ be” ana 
82285 wy 


i PREFACE. 
adequate Ideas of the Motions of the celeſtial Bodies, and 


The Figure of the terreſtrial One, have been juſtly eſteemed as 


the moſt natural Repreſentatives of them. And indeed could 
Theſe Inſtruments be furniſhed at an eaſy Expence, could 
rhey be rendered portable, and at the ſame Time exact enough 


for ſcientific Purpoſes ; or were there no Impediments to 


binder them from being of general and ordinary Uſe ; no- 
thing. elſe of this Kind need be enquired after. Hut as the 
Aaguiſition off, theſe Difficulties hath hitherto been thought 


* 
2 


impalſible, and is likely to continue ſo; therefore varials 
artificial Delineations and Repreſentations of the Sphere on 
4 Plane, have been introduced by Mathematicians, and made 
uſe of occaſionally, ſome for conveying Ideas o f the Lines and 
Properties of the Earth und Heavens, others for making 
of Operations. and deducing Conclufions, as the Nature of 


the Subje hath been able to admit, all of which bave been 
of. Utility, and ſome of them more ready and | uſeful than 


Models themſelves. 


..» Thus Geographers, Aſtronomers and Mathematicians in 


all Ages, have been able to exhibit their Thoughts concern= 


ing Bodies and Spaces of three Dimenſions, by linear De- 
kineations, Diagrams and Schemes on a Plane; different 
indeed from the Magnitudes themſelves, yet ſo as to: afford 


Proper Ideas of all Poſitions and Dimenſions whatſoever ; to 


* : 


expreſs. large Parts of the Earth's Globe by Maps; to repre» 


Ent the Rumb- lines in Mercator's Chart by Rigbt-lines; to 


deli neate ſolar Eclipſes geometrecally ; to exhibit Landſcapes 


graphically or in perſpective. 


in Pithre by men of optic Sli, and to dre fees: 


+ But that Part of this Doctrine applicable 1 aur 8 
Purpoſe, and upon which, as a Baſis, our Uni verſal Pla- 


ſpheres are founded; is the ſtereographic Projection of the 
up bere in P lano, 07 the Delineation and Meaſurement of 


< * 


the Circles of the Sphere on a Plane, as they would appear 


to an Eye placed in the Superficies of a Sphere, in that 


Point of the ſolſticial Colure which is at the Equator : The 
| 1 5 ö WY N | f PR act ice 
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Practice of which, ſeems to be almoſt coe val with the Doc- 
trine of the & obere ttfelf; as being plentifully diſfuſed 
throughout innumerable Treatiſes of mathematical Eitera- 
ture; generally practiſed by Men of indiſputable Genius and 
Capaci ty ; and univerſally received as the beſt intermediate 
Means, without the Globe ztſelf, for attaĩning diſtinct Idea: 
of ſpherical Lines. Nor is it to be unobſerved, that the 
Antients have been very peculiar in chooſing the flereogra> 
phic Method for deſcribi ng theſe Lines; when at the ſame. 
Time, if a mere arbitrary Delineation only world have an- 
fwered the ſame End, innumerable other Ways much tafier 
and readier for Practice might have been propoſed. © And 
herein ue may diftinguiſh the Judgment of the antient Geo- 
metricians, although Antiquity be filent on this Head. Fur 


ſuppoſing the Eye to be placed at a- Point in the Sur face of 


the Sphere, and projecting the Circles of 1 the Sphere vn a 
Plane, "theſe Circles will alſo be Circles in the Projection, a 
pyramidical Solid is hereby formed, the geometrical Propo- | 
tions, relating to fimilar Triangles, are immediately ap. 
plicable, a great Variety of curious and uſeful Theorems are 


readily inveſtigated, and the whole Syſtem of ſpherical Geo- 


metry, becomes demonſtrable by Euclidean Principles. 

Whereas in a mere arbitrary Deſcription of the Sphere on a 
Plane, without Regard to any ſuch Principle, not one f 
theſe Advantages can be expected, nor can any others be in- 


troduced in their Stead, no geometrical Compariſon can be 


made, and every Enquiry and Determination will be vagie 
and erroneous. a 
Hence our Univerſal Planiſpheres are ample Inſtruments 
for geographical, aſtronomical, and nautical Purpoſes, 
have but few hidden Sources of Error, but what is eommon 
to all Maps, and the Gores of G lobes themſelves, the Con- 
traction and Expanſion of Paper by drying and wetting, 
which although ſomewhat confiderable upon a large Sheet, 
whereas the Gores of Globes, as ſuppoſed to be printed ſingly 
en ö Pieces of Paper, may be thought to recerug eſs 
4 4 2 E. 
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Errors hereby, yet we ſhall do the beſt in our Power to rer 
move this Inconventence; by carefully mounting ſuch as paſs 


through our own Hands. 
\ . Whereas, tf it be conſidered what unexact Inſtruments com- 


man Globes are, and how many more Sources of Inaccuracy 


* 


they admit of; that if the Horizon ſhould differ ever ſo lit- 
the from a perfect Plane, if the Centre of the Globe ſhould 
be ever ſo little cut of the Plane of the Horizon, if the Axis 
ſhould. not paſs through two Points diametrically oppofite to 
each other in the braſs Meridian, or the two Extremities 
of the Axis ſhould not be perpendicular to the Surface of the 
Globe ; if there ſhould be an Imperfeftion in the Figure of 
the Cafe or Errors in making or paſting on the Gores; 
F the Globe once happens to ſlide on its Axis, as it frequent- 
ty. doth by changing the Poles, the Quadrant of Altitude be 
wot duly extended, or the Parallax of the Eye be not cares 


Fully avoided z in either of theſe Caſes, an in many others 


„ 


the like Nature, the Exactneſ is loft, the Determinations 
þ them are quite uncertain, and it is eaſy to fee that theſe 
laniſpberes having none of theſe Imperfections, with Re- 
& to the Accuracy in ſolving Problems, may exceed the. 
argeſt Globes uſually made. Notwithſtanding which Globes 
themſelves are very uſeful, and may be ſaid to be almoſt ab- 
folutely - neceſſary for giving the Generality of Perſons an 
Lea of the Lines and Properties of the Sphere, they are 
curiaus Ornaments for the Cabinets of the Curious, and ſbeu 
the Motions of the Earth round its Axis, or the apparent 
Motion of the Heavens in a moſt adequate and exat# Man- 
ner, but are ſubjet to many Caſualties and Accidents on 
Account of their ſpherical Firm. Hence Mr. Moore's new 
Glebe, 31 Inches Diameter, the Work of more than 7 Years 
ingenicus Application, now publiſhing by Subſcription, de- 
lineated in a moſt exact and elegant Manner, according to 
the lateſt. geographical Diſcoveries, had like to haue been 
accidentally broken to Pieces, and required much Time and 
Care for the Reparation : And qur own 28 Huch 
1 | | obe, 


bd 


celeſtial Spbere. 


PREFACE » 


— and receive great — 2 2 | 
In the firſt Edition of this Wark, being convinced that 
the 1 ropoſed of ſolving Problems by the Planiſpheres, 
was founded on mathematical Principles, we did not think 


ourſelves obliged to enter into any, Proof an that Head, but 


being told 7 fome Friends, whoſe Opinion and Learning We 


reſpect, that we bad not done ourſelves and our Invention 
juice, and that it might be proper to confirm the Truth of 


the Method, by ſuch an 2 ty, which would be particu- 
larly. uſeful to thoſe who were leſs verſed in Science, we 
yielded to their. Reaſons; and. ſhall bere preſent the Reader 
with a brief Illuſtration of t 3 Principles, and witbout 
entering mathematically into the Nature Projection, ſhall 
explain it in @ june which ſeems moſt eaſy and familiar 
to Conception. 
| And bere it is to be obſerned, that ſince the general Phe- 
nomena of the heavenly Hadies depend not upon their abſolute. | 
Diftances, but on their relative Poſitions to one another, 
aud to certain imaginary Circles, called great Circles of the 


Sphere ; therefore, for the greater Eaſe of Conception, and. 


a readier Explanation of the Phanomena, Aſtronomers refer 


the Sun, Moon, Planets and Stars to the Surface of one- 
common Sphere, which they call the-cel:ftial Sphere, having 
the Eye of the Obſerver for its Centre, or rather as being 
— to-the Globe of the Barth, the Magnitude of 
which. is inconfiderable with reſpec? Zo that of the imaginary 


In this Surface, the celfial Bodies are ſuppoſed to: be 

ced, like. ſo many golden Nails, in à Roof, and berein 
alſa 8 bebe Motiont, 4obetber- n or e 
are. 9 be performed. N 


" ew 
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+ From hence, is immediately derived the. pratfical Uk if 150 
| artific al celeſtial Globe, it being a direct Repreſentation 0) 
the imaginary celeſtial 85 here ; as the practical Uſe of the 
artificial horas! Glide is derived from its being a direct 
Repreſentation of the true terreſtrial Sphere, 

It may ſeem therefore, at firſt Sight, as if nothing but 
artificial 7 Globes could ſolve the Problems of the Sphere, 7555 
nothing but 4 Globe can repreſent the Pojition and Di 

of Points. on à Globe, in their true and proper Relation't fo 
each otber. » Nevertheleſs, if the Spheres be projected, as 
they are in theſe. Planiſpheres, according to a regular and 


' mathematical: Projection, it is certain, that the Diſtances 


and Poſitions of Places and Stars though different from 
what they really obtain on the real Spheres) will bear ſuch a 
certain and determined Relation 10 each other, as, with 
the Help of proper Rules, to enable any one to ſolve all the 


Problems of. the Sphere, the ſame as he would db on the ar- 


rificial Globes.” And this is done principally in theſe Plani- 
475 7 (and herein the Peculiarity of our Invention con- 
by Means of a Projection of the great Circles, and 
Parallels of - the Sphere, called the: Projector; and by the 
Motion of the ſame, according to the Nature of the Pro- 
blem, the Anfwer is brought out. Fur the Projector which- 
les above the Planiſphere, being printed on a very fine Pa- 
per, and being oiled, the black Circles, Lines and Points 
in the Planiſ phere underneath; are clearly vifible through 
the Projector, without any trouble or training of the Eye. 
Of theſe black Circles and Lines on the Projector, ſome will 
repreſent the Horizon, Meridian, vertical Circles, &cc. 
9 — ng to the Nature of the Problem to be ſoluved. 
The Planiſpheres, in moſt f the Problems, are . 


; fred for uſe, in a ſimilar Manner to the Retiification of the: 


Globe, and the Place of. the Sun, 'Moan'or any Planet, 


aon Comet may be pointed out, by:a Mart ar Patch, .as 17 


uſual in ſoluing Problems 1 upon the "Globes; The follvio=> 
ing e, which occurs to us, t may ſerve 70 * 
N | | Cons 
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Conformity 4 theſe Planif heres and common Globes, 


and that the firft may. ſolvue the Problems as well as tbe Jat 


ter. But we dg efire it may be taten merely as an Illuſtra= 
tion, and not as an Inference to derive Honaur to our In- 
vention from ſo advantageous a Compariſon which4it by no. 
Means deſerves,- and which the Inference is nut deſigned" to. 
convey. Common Globes, lead the Artiſt. direliih to the- 
Point in Nieuw; tbus, in great (urclesſailing, the Artiſt 
contemplates, his Courſe in a great Circle upon the artificial 
lobe, as i it uas on the real One; and theſe Plants 
heres lead him to the fame End, though more indirettly;. 


yet as. readily and eaſily; the Places indeed in the Pla- 


niſpheres are put out of their" natural Order and Poſitions. 
(and ſo they are in Mercator's Chart) yet, as long as this 
7s done according to à certain and regular Principle, 
adapted to the. reſpective Nature of each Conſtruction, the 
Artiſt attains the ſame End, and perhaps with greater Ex- 
attneſs.. Hence it 1s preſumed, in Favour of | theſe Plants 


beres, that, though the Nature of the Subject doth nat 


admit of their conveying ſuch clear Ideas as the Globes do, 
yet, in Print of Practice and Exactneſs, they exceed even. 
Globes of. a much larger Diameter. The whole external 
Surface of a Sphere, being equal to the Area of four great 
Circles of the Sphere, and each Sphere in theſe Planiſpberes 
being projected only into two great Circles, it follows, that 
a Glabe having the ſame Diameter with theſe Planiſpheres,, 
which is ſomewhat more than. 2.1 Tnches, will contain double. 
the Quantity of Surface to bat the two. Planiſpheres, re- 
preſenting the: ſame Globe, do contain; thus the Surface. of 
the Globe will contain 3 50 ſuperfici al Inches, and tbe Pla- 
5 ere of the ſame Diameter 175 Juperficial Inches. But, 
e Sides of fimilar Planes, being as the, Sguare- roots of 
their Areas; and the Square-root of 350:(i8.70) being to, 
the Square-root of 175 (13.23) 48 21,2-t0 15. it follows. 
that theſe' Planiſpheres ought, (cæteris paribus) on this Sup. 


e, at a ** only to n in the Exattneſs of ſolu- 


ing 


4d cutting the 


wilt * E F A U E 


ing Problems, "Globes of 1.5 Inches Diameter. Again, ſce- 
ing that the Degrees near the Centre of the Planifphere 


(where, all great Circles being inſenſibly different from 
Night- lines, the Diſtances and Poſitrons ¶ Places may be as 
readily meaſured as on a Plane, without ſenfible Error) are 
but half the _ of thoſe in "the Circuniference, and thoſe 


Degrees in, and near the Cireumference, are equally large 


2220 tbeſe on a Globe of the ſame Diameter with the Plan- 
Jpheres; it follows, that, af a Mean, theſe Planiſpheres 


ail be equally exact with Globes of 16 Inches Diameter, and 
4. little þ inferier to common Globes of 17 Inches Diameter. 
Purthermore, it is very well known, that in the flereogra- 
Prajection, which is that here made Uſe of, the Eye is 
ſuppoſed to be placed in the Surface of the Sphere, tooking at 
the Concavity of the oppoſi a — ere, and thereby, pro- 
Jets the ſaid Hemi ſpb Plane of a great Cree, 
| icular to 4 . 5 m the Eye to the Centre 
of the Sphere, and that this is + by the Tater ſcion of 
Lines ar awn from the Eye to each Point of the Hemiſphere, 
ſaid great Circle's Plane. Tt is Evident, 
therefore, that every great Circle, paſſing through the . 
tre of the Projection, will be a R. gbr. line, and therefore, 
any Place be found in the Green erence Plani- 
, that Diameter of the Planiſj — Bich Yn erſefts 
the Periphery, at the Diſtance ＋ 90 Degrees from Dh 
ſaid Point, on each Side, meaſured along the Circum e 
the Planiſphere, or that Diameter, whrieh is cu 
0 4 Line joining the ſaid Point and the Centre, will 
be the rational Horizon of that Place in the Circuference, 
and every Point in this Line, 
be go Degrees diſtant from t the Point in the Ci reuniference 
repreſenting the Place, Hence from the Nature of the flereo- 
graphic Projeion, the greater and leſſer Cireles of the Sphere, 
are here ſhewn by circular Arcs, whith, in any other Projec- 
fron, would be Curves of much more difficult Deſeription ; ; 


ond 4 po — of Proportion is 4 fo hept up thro”. 


the 


; 
( 
0 
4 
Z 
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repreſenting the Horizon, will 
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the whole, than in the Orthographic, Gnomonic, or any. 

3 | other Projection hitherto practiſed. Therefore, ſeeing that 
a Place given in the terreſtrial Planiſpbere, may be refer- 


„ eto the Circumference, along the ſame Parallel of Lati- 
„ ade, and a Place given in the celeſtial Planiſphere, may be” 
„Herred to the Circumference, along the ſame Parallel of 


þ Declination, the Place being referred to the Circumference, 
the Circumference will become the Meridian of the Place 
\ | the Sun, Moon, and every other heavenly Body, keeping in 
the ſame Parallel nearly for 24 Hours, will perform their: 
2 | Parent diurnal Revolutions perpendicularly over that Pa- 
rallel of Latitude, which is equally diſtant from the terre=. 
trial Equator; as the Luminary or Star, at that Time, is 
„ | 4:fant from the celeſtial Equator, that Place on the Pla- 


5 niſphere, to which the Star is Perpendicular, will be found, 
* in ſome Part of that Parallel of Latitude, which anfwers. 
| 72 the Declination of the Star. When the Luminary comes. b 
over that Part of the Parallel of Latitude, which cuts the | 


f Circumference, then the Star is upon the Meridian, and 
to Places in greater Degrees of North Latitude is ſaid. 


i to be South; as the Star moves uniformly along the Parallel 
. of Latitude, and comes to the Horizon, it ſets; the reſs_ 
» || of **s Courſe will be along the Parallel, below the Horizon, 
.it be a Star that ever ſets: The Number of Degrees cons. 


7 tained between that Part which cuts the Circumference 
* when the Star fouths, and that which cuts the Horizon, 
will be the ſemidiurnal Arc or the borary Angle between the: 
ſouthing and rifing or ſetting, and is turned into Time. at. 
2 the Rate of 1 5 Degrees to an Hour for the Sun, 360 Dew. 
grees to 23 Hours 56 Minutes for the Star, and 360 De- 
Nt grees to the Interval of Time between the Moon's ſoutbing 
from one Day to another. The ſeminocturnal Are may 


e found in like Manner, by converting the Remainder of 
„ | the Parallel below the Horizon, into Time, or elſe by ſubs, 


fo tracting the ſemidiurnal Arc, from half the Time of diur- 
24 Revolution of the Star. When the firſt Potut of Aries, 
1 b | bk 
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is perpendicular to the Centre of Projection, (which always 


happens in 24 Hours) the Ecliptic will be projected into a 
Night- line as it is marked on the terreſtrial Plamſpheres ; 
whence, the Sun's Declination, and Rigbt-aſcenſion, are 


ound, having his Longitude given, and alſo any one of the 
- three given, the other two are found. The next Thin 
 "ohich may ſeem to require Explanation, is the Projection 


the Meridians and Parallels, which are dotted off to Degrees 


on the Projector, alſo, the Manner and Reaſon of its ſolving 
| the Problems. 1 
A the Planiſpheres are ſtleresgraphical Projections of the 
Places or Stars on the terreſtrial and celeſtial Spheres ; fo the 


Projector is a ftereographic Projection of the Meridians and 


Parallels of the Sphere to the ſame Radius; therefore, when 


the Points N. and &, or the North and South-poles on the 
Planiſphere, are fitted to the two Poles of the Projector, the 
Meridians of the Projector repreſent Circles of Latitude or 
Circles of Declination, and the Parallels repreſent Parallels 


of Latitude or Parallels of Declination, according as the 


erreſtrial and celgſtial Plamſphere is uſed. But, as it is 
the Motion of the Projector, round the Centre, over the. 
laniſpbere, that moſt of the Problems are performed (which 
Motion anfwers generally to the ſetting of the Globe to the 


- Latitude of the Place) it may be proper to ſhew how this is 


done. | 0 
If has been ſaid before, that the Meridians and Parallels 
of the Projector, when the Points Z and N are brought 


70 the Poles of the P laniſþhere, ao repreſent the Meri 


dians and Parallels of. the Sphere; and then all Places or 
Stars, laying under the ſame Meridian of the Projector, are 
d upon one and the ſame great Circle upon the Globe. 


Bur 4 the Points Z and N are put upon other Points of 
be G 


reumference, then, for the ſame Reaſon, the Meri- 
dians of the Projector, will ſtill repreſent great Circles of the. 


Sphere, and all Places, found under the ſame Meridian of 
Ide Projector, do lie in the ſame great Circle upon the Globe, 


 wobich 


„ FFATE ET * 
wht b we may .eafily apprehend, if we confider, that, all 


great Circles, which paſs at an equal Diſtance, all round, 
from that Point which is the Centre of the Projection, will 
be alike projected, all round upon the Plane of the Projettion 
at equal Diſtances from the Centre of the Prejection. Hence, 
an eaſy Solution is given, of that Problem, which feems moſt 
likely to embaraſs us, in a Planiſphere, which 1s, to find 
the Diſtance of two given Places, or two given Stars from 
| one another, in the Arch of a great Circle, for it is hut 
turning the Projector about, till one of the Meridians of the 
Projector, or at leaſt one "row of its Dots, either falls over 
; the two given Points, or at leaſt is parallel to them, and 
. the Diſtance in Degrees, upon the Projector, between the 
: two Points, will be the Diſtance required. To give another 
. BB fmilar Inſtance, let it be required to find either the Zenith= 
k diſtance, or the Altitude of any celeſtial Phanomenon from 
a the Declination and Time of ſouthing of the Phanomenan | 
N given. Find the Point upon the Parallel of Latitude, an- 
bf fwering to its Declination at the given Time, and move the 
5 Slider round, till the Pole of the Planiſphere i is turned from 
b the Horizon of the Projector, ſo many Degrees as is the La- 
tizude of the Place of Obſervation ; then the Horizon of the 
Projector is the rational Horizon, and the Number of De- 
grees contained upon a Meridian of the Projector, between 
the Place of the Star on the Parallel of Latitude and the. 
Pole of the Projector, is the Zenith. diſtance of the Star, as 
the Number of Degrees between the Place of the Star on the 
Parallel, and the Horizon, meaſured upon the ſame Mee. 
ridian, paſſing through the Place of the Star, is tbe Star $ 
Altitude. © 
It may, perhaps, conduce to the better Underſtanding of 
the — and Grounds of the working of the Problems, ta 
hem the direct Analogy between the Manner of performing * 
. them by the Planiſpheres, and the Globe. And, this may 
be done by ſuppoſing a Semi- globe o or Sphere, which ſhall bere 


b 2 drawn 


anfewer to the Pr ojector, with all its Circles and Lines | 
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drawn thereon, to be placed upon an borizental Plane, and 
at the ſame Time the Eye of an Obſerver, or luminous Point, 
to be placed at the Diſtance of a Semi-diameter, above the 
Centre, in the Perpendicular to that Plane; then, it is 
certain, that all the Lines, which naturally 2 on the 
S urface of the Semi- globe or Sphere, will be artificially re- 
. Ar on the Plane, and whatever is formed i in the One 
will alſo, in a perſpective Manner, be formed in the other. 
Now, if we ſiappoſe another Semi-globe, baving the Deli- 
neations, whether of Lands and Seas, or Stars, and 
which ſhall here anjwer to the Planiſphere placed under 
tbe Projector, and the Eye of the Obſerver, or lumi- 
nous Point, alſo the Superfictes of the imoard Semi-globe to 
be at re „ wobi N the Cap turns horizontally round its Cen- 
fre, W en the Cap is thus in Motion, the ſame Parts of the 
Cap or moveable Superficies, will always coincide with the 
e Parts of the immoveable Superficies, alike on the Globe 
as on the Projection reſpectively, and hence, the Rotation 
of the Cap will be repreſented by that of the Plane. ' There- 
fore, ſeeing that the Problems of the Globes, do require no 
more than ſuch a Revolution, the Uſe of the Globes may be 
eaſily anſwered by a Plane. Hence, as in moſt of the Pro- 
blems of the Globe, the Place is brought fo the Zenith and 
to the Horizon, by elevating the Pole to the Latitude of the 
Place, and by bringing it to the Meridian, fo in like Man- 
ner, in the Planiſpheres, the Pole in the Circum ference or 
Meridian of the Projector, is brought to the Zenith on the 
Plan ates by which Means, the Horizon of the Projec- 
tor, Becomes the rational Horizon, and anfwers to the 
wooden Horizon of the Globe, and the Pole becomes elevated 
above the Horizon of the Projector, anſwerably to the Lati- 
| Ende of the Place. So that the Planiſphere, in theſe ur- 
cumſtances is an exact projected Repreſentation of the Globe, 
in ite uſual Poſition, when it is ſet to the Latitude of the 
Blace, and the Place brought to the Meridian, For if 


the 
”. 
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the Eye was placed in the weſtern cardinal Point of the 


 avooden Horizon of the Globe, and fo as to touch the ſame, 
then the Eye, being in the Plane both of the Equator ans 


Horizon, they would both be projected into Right-lines, as 


' they are found upon the Planiſpbere; the Places alſo being 


in the Zenith and in all Parts of the Meridian, would be 
ſeen in the Circumference of the Prejection, and therefore 
they are placed in the Circumference of the Planiſphere, ſo 
that we may refer them thither by the Parallels of Latitude, 
which anſwers to bringing the Place to the Meridian on 
the Globe, by the Motion of the Globe round its Axis. And 
thus would the Eaftern Planiſphere, with all its vertical 
Circles and Almicanthars, be viewed in Perſpective, and 
would appear like the Planiſpbere with the Projector. 
Indeed, the Planiſpheres are not projected to anſwer the 
outward, but inward perſpective View of the Globe; for as 
the Concavity of the oppoſite Hemiſphere 1s ſeen by the Eye 
in Perſpective, every Thing on the Planiſpbere takes a con- 
trary Situation to what 1t would obtain, was the Eye to 
view the external Superfictes of the Globe; therefore, the? 
the Perſpective is reverſed in Planiſpberes, with. the rela- 
tive Poſitions of Places to one another, yet the Places are 
always ſet right again in their proper Situations, as if the 
Obſerver was to view the external Surface of the Globe. 


Otherwiſe the Eaftern Planiſphere is projected, to anſwer 


the perſpective View which the Eye would have of the EA., 


ftern Hemiſphere, if the Eye was placed in the eaſtern car- 
dinal Point, touching the Globe, and the Eaſtern Hemiſ= 
phere was depreſſed, ſo as to depart from the Eye, and pe- 
netrate the Solidity of the Globe, and its Convexity ſhould. 
yield inward, and be turned into a like Concavity, and be 


applied or fitted to the Concavity of the oppoſite Weſtern He- 


miſpbere, the perſpective View, which the Eye flill retain- 

ing its Place, would have, of the Surface of the Eaſtern 

Hemiſphere, thus transferred, would. anfwer exactly to the. 
5 8 Pro- 
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Projection of the Eaftern Planiſpbere, when ſet to the La- 


h titude of the Place by Means of the Projector. 


Having in the foregoing Explanation, endeavoured ta 


grve the Reader a general Idea of the Nature of the Plani- 
ſpheres, and of the Manner in which the Problems may be 
folued by them, as well as of the Principles on which the 


Juſtneſs of the. Solution is founded, we ſhall now introduce 


him to another and very different Method of ſolving Pro- 


blems by the Planiſpberes, from what was delivered in the 


. 12 Edition of the Precepts, or than has been yet hinted at 


in the foregoing Pages ; which will alſo be exemplified in 
the following Precepts; a Method which we flatter our- 


ſetves will be hooked upon as very extenſive in Uſe, ready in 


Practice, and as conveying Ideas not much inferior to what- 


the Globes convey, either in Clearneſs or Preciſion : ( For 
in Point of Exactneſ of the Solution of Problems, it has 
been allowed by the judicious and impartial that the Pla- 


niſpberes exceed even Globes of a much larger Diame- 


ter.) 


Hitherto, we have taken the Liberty to * the Place 


of the Obſerver in each Operation to be transferred to the 


Meridian, or the Gircumference of the Planiſpheres, and 


by this M er bod, all the Circumſtances, depending on the di- 
urnal Motion, are readily and convemently ſolved, when the 
Declination and Time of fouthing of the Planet or Star are 
given. But, as the Artiſt * think it a more natural 
and uni verſal Method to . e Problems without remov- 
ing the Places on the terreſtrial, or the Stars on the celeftial 


Planiſpberes, from their Situation as there laid down; and, 


as in many Caſes, it may be uſeful and agreeable, to ſee at 


one View, the relative Poſition of the Stars, to different 
Places of the Earth at the ſame Time, or the relative Pofi- 


tions of various Stars at the ſame Time both to one another, 
and to the Horizon and Verticals of the. Place in the ſame 


Manner as is done by the Globes, it ſeemed that it would be 
ns incorfiderable Addition to, and — of our In- 


vention, 
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vention, if we could inveſtigate ſuch a Method and preſent 


it to our Readers. 


, Upon a little Confideration, and an Attention to the Na- 


ture of ſome of the principal Problems, which might be pro- 
poſed to be ſolved, this ſeemed more eaſy to us than we could 
have expected, and fo obvious when found out, that we were 
almoſt ſurprized that we had not fell upon it before. This 
Method, we ſhall briefly point out, in the Caſe where the 
celeſtial Planiſpheres are uſed, where indeed it is of the 
greateſt Uſe, though it alſo obtains in the Uſe tf the terre- 
trial Planiſpheres. This depends then chiefly, upon finding 
what we call the Place of the Zenith upon the celeſtial Pla- 
niſphere, or that Part of the celgſtial Planiſphere, the cor. 
reſponding Point to-which in the Heavens is, at that Tame, 
in the Zenith of the given Place. The given Place of the 


Obſerver, is ſuppoſed to be projected upon the celeſtial Plani- 


ſphere, or to be referred to that Parallel of Dechnation, 
whith anſwers to the Parallel of Latitude of the given Place. 
The given Place, or, if you pleaſe, the Zenith, or Place 
of the Zenith, is conceived to move uniformly along its Pa- 
rallel of Declination, every Day, from Weſt to Eaſt, in 
like Manner as any Point upon the Earth's Surface, by iti 
diurnal Rotation, really deſcribes a parallel Circle to the 
Equator," or as the artificial Globe repreſents the fame.” 
To find the Place of the Zenith at Neon, find the' Sun's 
Place in the Echptic, on the Planiſphere, and that Point 
of the Parallel of Declination, which hes under the ſame 
Meridian with the Sun, is the Place of the Zenithat Noon. 
F the given Time be before Noon, remove the Place of the 
Zenith along the ſame Parallel ſo many Degrees, to tbe 
Eaft of its Place at Noon, as anſwer to the apparent diur- 
nal Motion of the Heavens in the given Number of Hours, 
which is at the Rate of 15 Degrees to each Hour, I the 
given Time be after Noon, remove the Place in like Man- 


ner to the Weſtward of its Place at Noon. The Place of 


the Zenith at the given Time, being thus found, a compleat 


- 
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reſentation of the apparent Situation of the Heavens, 

is exhibited :- For the Place of the Zenith being found, re- 
lative to the celeſtial Sphere, and conſequently the Meridian 
of the ſame, or the Meridian paſſing through the Place of 
its Zenith ; it is evident, that the Sun and all the Stars, 
are found in their true relative Poſition, with reſpect to 
the Zenith, no leſs than they are with reſpect to each other, 
Any Meridian of the Projector paſſing through the Place 
of the Zenith, is a vertical Circle, and the Meridian 
. of the Projector, which is every Way go Degrees diſtant. 

from the Zenith, is the Horizon. To find the vertical 
Circles, turn the Planiſphere round the Centre, and all the 
Meridians of the Projector, which ſucceſſrvely paſs over 
the Zenith, are the vertical Circles. Whence, it is evi- 
dent, that if the Zenith and any Star, be both brought un- 
der the ſame Meridian of the Projector, that Meridian will 
be the Vertical paſſing through the Star, and the Number 
of Degrees intercepted thereon, between the Zenith and the 
Star is the Star's Zenith Diſtance, the Compliment of 
_ zohich, to go, is the Star's Altitude, The Horizon is 
' found by turning round the Projector, fill the Zenith comes 
ander that Diameter of the Projector which is called its 
Horizon (though in this Caſe it doth not anſwer to that 
Name) then count go along the Horizon of the Projector, 
and the Meridian paſſing through the goth Degree, will be 
the Horizon ; for this Meridian will be at the Poles go 
Degrees diſtant from the Zenith, becauſe the Zenith is now 
in the Horizon of the Projector, and every Point of this 
Horizon is go Degrees from the Poles: And a great Circle 
wwhich is go Degrees diſtant from any Point in three Places, 
will be à great Circle, having that Point for its Pole. 
Here, all Stars upon this Horizon, will be either riſing or 

ſetting ; if it be the eaſtern Part of the Horizon, they will 
be rifing ; if it be the weſtern Horizon, they will be ſet- 
ting; all Stars hing between the Horizon, or nearer the 
Zenith than the Horizon, will be above the Horizon , 
an 
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ſhewn by Inſpection, and the Problems depending upon them, 
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and all Stars lying without the Horizon, will be below the 
Horizon. | 1 

Thus the Horizon and vertical Circles may be found and 


clearly and readily ſolved, for the Performance of which, 
we have given ample Inſtructions in the following Pre- 
cepts. | 
3 for making this ſecond Edition more com- 
pleat, we have given a Deſcription of the ſolar Syſtem, 
as it is well known to be conſtituted, from the Diſcove- 
ries which have been made by the beſt Philoſophers and Aſtro= 
nomers ; which we hope will not be unacceptable, it being in- 
troduced in a ſhort and ſummary Way, for the Information 
of ſuch as have neither Opportunities nor Diſpoſitions for 
making deeper Enquiries into the natural Cauſes of thoſe 
Phenomena. To have omitted an Article of this Nature 
in this Treatiſe, we think could have been improper, for 
notwithſtanding ſcarce any thing but the apparent diurnal 
Motion can be repreſented by the Globes, the Obliquity and 
other Properties of the Planet's Orbits being of a more aſtro- 
nomical and phyfical Nature, and not to be repreſented by 
circular Machines, yet as moſt good Treatiſes of the Globes, 
do contain ſomething of this Kind, we have complied with 
Cuſtom in this Part of our Work. ; 

For theſe Reaſons we have alſo given a ſhort Account © 
the Principles of Geography, together with ſeveral Tables 
for underſtanding the moſt uſeful Particulars relating to the 
principal Parts of the known World, Aljo other Tables of 
a more ſcientific Nature, for the Purpoſes of Calculation and 
Inſpection, Uſe and Amuſement. The vacant Space left af= 
ter each Problem, is to be filled up by the Practitioner, with 
ſuch Examples as himſelf or his Preceptor ſhall chooſe to ſet, 
in the doing of which, we recommend a careful and regular 
Arrangment of the Data and Quæſita, by the Help of flight 
penciled Lines, as the Book wwhen ſo filled out, will not only 
contain a great Variety of Problems, with their Solutions 
0 by. 
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* by the Pupil bimſelf, but will then be a more valuable Re- 
pofitory than at firſt. The blank Column in the Table of the 
Sun's Place, may be filled out with ſuch remarkable Days of 
the Year as each reſpective Reader ſhall chooſe to inſert, 
Should the ſmall Piece of Linnen, Silk, or Vellum, at the 
Centre of the Slider get looſe, it may be faſtened by melted 
Glue. 
Several other Uſes may be madre pf theſe Planiſpheres, befide 
what we have introduced in the following Treatiſe, and which 
. «ce preſume our more ingenious Readers will readily diſcover ; 
fuch as the ffereographic Projection on the Plane of the Me- 
ridian for any Radius leſs than that of the Plamſpheres, by 
the Help of a Pair of proportional Compaſſes, whereby a 
great Variety of Cafes in ſpherical Geometry will be reduced 
fo almoſt a fingle Proceſs; even the orthograpbical Projection 
ztſelf may be made hereby, and all the Parts of an Ellipfis 
truly delineated and meaſured, the Paths of the Planets may. 
be deſcribed among the fixed Stars, and the Appearances of 
Eclipſes at different Places on the Earth's Globe may be 
known,” the Diſcuſſion of all which would be unneceſſary ; 
berg /e ore T ſhall here conclude this Preface, and uſe n 
beſt Endeavours for the Satisfaction of ſuch Perſons as chooſe 
to apply to me for theſe Things. 
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s the Limits to which we have been neceſſarily confined 
for rendering the Contents of this Treatiſe within the 
Compaſs of an ordinary Pocket Volume, would not admit of 


being ſo ample on ſeveral important Problems, as we could 


| have been, of which, Problem 48, may be reckoned among 


thoſe of greater Uility, we hope it will not be: unacceptable to 


our Readers, if we Pen the ſame by Way of nn 
here. 
| R O I. E M. 


To find the Longitude of a Place, on Land, or at Sea, by he | 


celeſtial Bodies? 5 


OBSERVATION. 


Of all the Methods, that have been hitherto p —__ for 
finding the Longitude, either on Land or at 8 45 the cele- 
ſtial Bodies, that by the Eclipſes of Jupiters Satellites, hath been 
generally found to be the beſt for Land, and that by the ay 
pulſes of the Moon to the fixed Stars, beſt for Sea. 

Now if it be known by Calculation, that an Eclipſe of — 
Jupiter's Satellites, or an Appulſe of the Moon to a fixed Star, 
will happen at a certain Hour and Minute under a known Meri 


dian, and the fame Eclipſe or Appulſe, is obferved under 


another Meridian, the Difference, between the computed and 
obſerved Time, being converted into Degrees and Minutes, is 


the Difference of Longitude between the two Meridians. But 


farther, ſuppoſing a Table to be exactly calculated, ſhewing 
| the Times when ſuch Eclipſes or Appulſes will happen under a 
known Meridian, it will ſtill be neceſſary to know nearly the 


Times when ſuch Eclipſes or A ppulſes are to be expected, at a 


Place whoſe Longitude is either known pretty. nearly, or not at 
all. Now that a Pair of Globes, and therefore our Planiſpheres, 
are exceedingly uſeful for theſe Purpoſes, will appear from the 
following Conſiderations. . 1. Becauſe the Right- aſeenſion and 
Declination' of the Planet (whether it be Jupiter or the Ao 
is known in Degrees and Minutes, and confequently the Place 
among the fixed Stars, at the Time of the Eclipſe or Appulſe. 

And becauſe the Obſerver may take the Latitude he is in, and 
thereby find the Time of the Planet's Continuance above the 
Horizon; therefore, if the Longitude be pretty nearly known, 
by folving the Problem by the Planiſpheres, they will ſhew 
whether it is above or under the Horizon at the Hour and Mi- 
nute when ſuch Eclipſe or Appulſe happens. 2. If the Obſer- 


ver 


5 # — * * % ob, 7 
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$ — — 2. £2 
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terferes with the Planet's illuminated Hemiſphere, the Eclipſe 


ver is quite unacquainted with the Longitude he is in, the firſt 
clear Evening will diſcover to him the Poſition of the Satellite 
or fixed Star to the Planet, whether it be Jupiter or the Moon 
and its Diſtance from the Planet will help the Obſerver to 
determine whether or no ſuch particular Eclipſe or Appulſe will 
happen whilſt the Planet is above the Horizon in that Place of 
Obſervation. 3. If an Appointment be made previous to a 
Series of ſuch Obſervations, at the principal Places throughout 
the known World, the geographical Situation of Places may be 
more exactly ſettled, than they can ever be expected to be by 
moſt other Ways. 4. To find all thoſe Places, where any E- 
clipſe or Appulſe will be viſible by the Planiſpheres. Find that 
Place of the Earth where the Planet will be vertical at the Time 
of the Eclipſe or A ppulſe, and goꝰ Diſtance therefrom, all round 


the Place where the Planet is vertical, the Eclipſe or Appulſe 


may be ſeen if the Sky is clear and no Part thereof comes into 
the Sun's enlightened Hemifphere. Therefore, find where the 
Sun 1s vertical at the ſame Time, and alſo all that Space within 
go Degrees Diſtance round the Place where the Sun is vertical; 
for to that Part of the Sun's enlightened Hemiſphere which in- 


or Appulſe will be inviſible, but to all the other Parts viſible. 
g. What has been here obſerved with Reſpect to the Eclipſes of 
Jupiter's Satellites, and Appulſes of the Moon to the fixed Stars, 
is alſo applicable to the Appearance of a Comet, when its Place 
in the Heavens is known. | © IH | 


Several other Problems might be enlarged upon; but we 
think it quite needleſs, having aimed at Perſpicuity without 
Prolixity, throughout this Treatiſe. ä 


Ard, whereas, ſeveral Inconveniencies have ariſen ſince the f N Publication of theſe Planiſpheres 


for Wart of the Author's baving convenient Opportunity to fit them up himſelf ¶ notævithſtanding æubich 


Diſadvantages, they have been highly approved of by eminent Mathematicians), therefore, for the fu 
eure, they are to be fitted up under the Author's own Direction, in the folloxving Manner: On Paper 
er Cloth, for the Pocket, Library, or at Large, at a reaſonable Expence for colouring, or other aadis 
tional Ornaments. 1. Each Planiſphere <vill have a String thro" its Centre, for Problems <ohich res 
wire no more than the Application of a Right Line from the Centre to the Circumference, ſuch as relate ꝶ 
tbe Hour of Sun-rifing and ſetting, Length of the Day and Night, Azimuth, and Altitude at Sith 
c. 2. Every Sett of Planiſpheres wwill have tao Sliders of a permament, gloſſy, tranſparent Pape 
But little inferior to Glaſs itſelf,, ⁊uben preſſed cloſe on the Planiſphere; one of which Sliders æuill be dis 
wided into four Parts for the Convenience ſolving a great Number of Problems, ſome <vithout looking 
thro” the Slider, and others very near its Edge; the other ⁊ubole Slider to be divided in like Manner, if 
any Accident ſhould happen to the divided one. 3. The divided Slider wwill be cut from Z to N, es 
ſerving one half for Problems <ubich require more than go Degrees of the Arch of a Meridian or Great 
Circle, and the other Half cut into two equal Parts or Quadrants, one of which Quadrants will be c 
Aung the Parallel of 18 Degrees for Problems of the Twil:ght, Zodiac, or <vithin 18 Degrees of thi 
Heri xon; and the other Part of this Quadrant will bade a Centre fixed to it for Problems from the 
Zenith or Nadir to 18 Degrees above or below the Horizon, ſuch as the Altitude, Azimuth, Hows 
angle, &c. either Side of the Slider being applicable to the Planiſphere, as the Nature of the Proba 
all require 3 and the other Quadrant to be cut in like Manner if wanted, | 
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„ EXZTAEFORE we pr . 

FN Univerſal Planiſpheres, two of which together 
B do repreſent the terraqueous Globe, and the 
el 


other two. the ſtarry Firmament or Heaven. 


1 We think 1t may not be improper to introduce 


an Account of the Univerſe in general, and 

of the ſolar Syſtem i in particular, of which theſe Planiſpheres do 
repreſent a Part. 

2. By the Word UNIVERSE we here underſtand the whole 

Frame and Extent of Nature, from the moſt minute Particles of 

Bodies which we can perceive to exiſt by our Senſes, through- 


out all thoſe various Claſſes of Matter, and the innumerable 
Multitude of Stars or Suns, which are too far A from us for 8 


our Underſtandings to comprehend. 


3. Seeing that when we have extended our Enquiries i into 


the intrinſic Nature of Things, as far as we are able, we. find 
all that Variety which is perceived in the Univerſe, to ariſe from 
the Properties of Bodies, and the Laws with which they are en- 
dowed; it muſt therefore be allowed as quite ſatisfactory to 
have reduced any natural Phenomenon to its primitive Laws and 
Conſtitutions. in Nature. 

4. The Laws which we find all Bodies endeavouring to an 


ſerve, are, 1ſt, To continue in their preſent State, whether of 


Reſt or forward uniformly in a right Line, until they ate com- 
pelled to change that Stare, by ſome other Force acting on 
them, and this Endeavour is ſometimes called the Vis ix RRTIÆ 
of Matter. 2d. The Mutation or Change of Motion from one 


Direction to another is always proportional to the Force enga- 


ged in changing the ſame, and is made in the Direction of that 
right Line in which the Force is impreſſed; which if toward 
ſome Centre is called Gravity, and ſometimes Attraction. 3d: 
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Action and Reaction are always mutual and equal to each other, 
or the. Actions of two Bodies open each other, are ene . 
and in contrary Directions. x 
5. GrRavitYisa Property which we find no Bodice on our 
n to be deſtitute of, therefore we may conchide, that this 1. 
a Property of all Bodies whatſoever. By this Property we hn 
that Bodies have Weight, that when they are let fall they de- 
ſcend freely through Space toward the Earth; by this Property 
we ulſo find that the minute Particles of Matter comiog 05 
neut to each other, do abſolutely join and ſtiek faſt togethe 
as not to be eaſily ſeparated, and that the great Globes of — 
Sun and Planets, although at great Diſtancæs from each other, 
do attract with Powers · proportional to their Quantities of Mat- 
ter, from which we may reaſonably infer that this Law holds 


not only ongeut our ſolar rie Nn bar allo through the 
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de nd! in ſome particular Bodies, but cannot diſcern its Origing 
by this we ſee that when elaſtic Subſtances have been compreſ- 
fed, and are let looſe, they immediately return to their former 
Situation, retaining the ſame Force with which they yietded. 
Indeed we know chat this Property becomes very powerful in 
dily, airy; and watery Subſtances, when they have been po- 
tently heated by Fire; and that the Subſtances of Earths and 
Salts receive no ſuch Activity from the ſame Agent, but why 


ſuch different Effects ſnould be produced by the ſame Cauſe, 


the TY aecute " Natarklife __y not been able's as One to under 
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It bs probable to me 3 5 
Sir Isaac NEwToON,) that God in the 
Beginning formed Matter in ſolid, 
maſſey, hard, impenetrable, m6vea- 
ble Particles of ſuch Sizes and Fi 
and with ſuch other Properties, and 

in ſuch Proportion to Space as moſt 
dee to the End for which he 
formed them, and that thoſe primitive 
Particles, being Solids, are incompa- 
" Tably harder than any porous Bodies 
compounded of them, even ſo hard 
— to wear or break in Pieces, 

ordinary Power being able I di- 
vide what God himſelf mag in 
- the firſt Creation. 
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they may compoſe Bodies of one and 


the ſame Nature and Texture / in all 


Ages, but ſhould they wear away or 


break in Pieces, the Nature of Thin 
depending on them would be chang 
Water and Earth compoſed of old 
worn Particles and Fragments of Par- 


ticles, would not be of the ſame Na- 


ture and Texture now, with Water 


and Earth compoſed of entire Patti- 


cles in the Beginning And therefore, 
that Nature may be laſting the Changes 


of corporal Things, are to be placed 


only in the various Separations, and 


- new Aſſociations and Motions of theſe 
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7. It is probable that the Univerſe contains an innumerable 


Multitude of ſolar Syſtems, of which the fixed Stars appear to 


be ſo many Centres; for the Light of theſe Stars is of the ſame 
Kind with that of our Sun, 1 was he removed to ſo great a 
Diſtance from us as they are, he would appear like a Star as they 


do, and all the other Bodies in our ſolar Syſtem, being opake 


Ones, would not be viſible at ſo great a Diſtance; and there- 
fore theſe Syſtems cannot interfere with one another, whilſt they 
are duly regulated by the Laws of Matter, although they be 
innumerable, and their Bounds and Extent too great for human 
Reaſon to comprehend. 

8. We find that the ſolar, ne or PLANETARY gr 
STEM, contains Seventeen great Bodies nearly ſpherical, one of 
which only ſhines by his own native Light, "the other Sixteen 
being opake and appearing only by the Light which comes from 
that luminous one. The intermediate or intermundane Spaces 
between thoſe Bodies being either void of all Matter, or if there 
be any, it is ſo very thin and ſubtile, as to have made no ſenſi- 
ble Reſiſtance on the Motions of thoſe Bodies from the firſt 
Ages of Time: The Planets and Comets appearing to move in 
free Spaces, and being actuated by no other Laws, but that of 
Gravitation toward each other, in Proportion to the Quantities 
of their Matter, and their Viſinertiæ ariſing from a projectile 
Force, which my muſt. aye received: from fore Nane 
Agent. 

9. The Sur is d near abe Pane 4 hs Syſtem, 2 
moves with a very ſmall Agitation or Motion compared with 


cht en of the Planets, and all the Planets and Comets move. 


B 2 i 20 round 


permanent Particles, compound Bo- pe by which the Things them- 


dies being apt to break, not in the 
midſt of ſolid Particles, but where 


thoſe Particles are laid together, and 


only touch in a few Points. 

It ſeems to me, farther, that theſe 
Particles have not only a Viſinertiz 
accompanied with fuch paſlive Laws 


of Motion, as naturally reſult from 
that Force, but | alſo. that they. are 
moved by certain active Principles, 
ſuch as is that of Gravity, and that 
which cauſeth Fermentation and the 
Coheſion of Bodies. Theſe Things I. 


conſider not as occult Qualities up- 


poſed to reſult from the ſpecific Forms 


of Things, but as general Laws of 


ſelves are formed; their Truth ap- 
pearing to us by Phenomena, thouę 
their Cauſes he not yet diſcovered. 
Now by the Help. of theſe Princi- 
es, all material Things ſeem to have 
bd: compoſed of the hard and folitl 
Particles abovementioned, vari 
aſſociated in the firſt Creation, by the 


Counſel of an intelligent Agent. F 


it became him who created. them to 
them in order. And rf he did fo, its 
unphiloſophical to ſeek for any other 


Origin of Jv World, or to pretend 


that it mißt ht ariſe out of a Chaos by 
the mere Laws of Nature. Thus far 


Sir Jaac Newton. 
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round him. He is a Body of Fire, partly liquid and partly ſo- 
| lids the liquid Part being an inexhauſtible Ocean of Light, 
moving with firy Billows and flaming Ebullitions, continually 
diffuſing innumerable Corpuſcles of elementary Fire and Light 
to the utmoſt Bounds of the planetary Syſtem. The ſolid Parts 
appear like Continents, Iſlands, Mountains, and Rocks of Fire, 
with vaſt ſubterraneous Caverns and Recepracles, containing the 
fluid and liquid Parts, and which break forth in ignivomous 
Fumes when the Sun is more than uſually hot on his Surface. 
10. On the Sun's Diſque or Face, are often ſeen dark Spots 
called Maculæ, their Shapes and Sizes are uncertain and irregu- 
lar, ſometimes appearing numerous for an Age together, and 
at other Times diſapptaring for ſo long a Time. They have 
all a Motion from the Eaſt- ſide of the Sun's Diſque to the Wet, 
in a direct Paralleliſm with the Sun's Equator, from which it is 
concluded, that they are floating Droſs on the ſolar Ocean, and 
that the Sun moves round his Axis with them, for they ſome- 
times ſoon accumulate and at other Times as ſoon diſſolve, it 
being very rarely that theſe Maculz make more than one Revo- 
lution before they diſappear. een K 
11. Each of the primary Planets, namely, Mercury, Venus, 
our Earth, Mars, Jupiter and Saturn, move round the Sun as 
Their Centre, and in Orbits which are elliptical and may be thus 
deſcribed. Seal down a ſquare Piece of white Paper on a flat 
Board, and drive two Pins through the Paper into the Board, at 
the Diſtance of one, two, or three Inches from each other, near 
the Middle of the Paper; tie a Thread round the two Pins, fo 
that when it is tied, and double, it may be two or three Inches 
longer than the Diſtance of the two Pins : Then hold a Pencil 
or Pen upright within the Thread whilſt ir is ſtretched right, 
and carry round the Pencil or Pen, marking its Trace on the 
Paper, this will not be a Circle but an Ellipſis, like the Or- 
bit defcribed by a Planet whilft it is moving round the Sun. 
12. The two Pins are called the two Foci of the Ellipſis, at 
one of which the Sun is ſuppoſed to be placed as at Centre: 
Half the Diſtance between the two Foci is called the Eccentri- 
city of the Planet. The Line paſſing through the two Foci 
from one Side of the Orbit to the other, is called the tranſverſe 
Diameter of the Orbit. A Line drawn from one Side of the 
Orbit to the other, and paſſing at right Angles through the 
Middle of the tranſverſe Diameter, is called the conjugate Dia- 
meter of the Orbit: When the Planet is fartheſt diſtant from 
x the 


r v7 USO 


w C(Þ bw 14 OO 


4 a 


| the fame — Poſition whilſt it is moving in its Orbit. 
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the Sun, itis ſaid to be in its Aphelium, and when it is neareſt 
to the Sun, it is ſaid to be in its Perihelium: The Aphelium 3s 
ſometimes called the lower Apſides, and the Perihelium the 
higher Apſides of the Orbit. When the Planet is at its greateſt 


Diſtance from the Earth, it is ſaid to be in Apogeon, and when 


1 the Earth, in Perigeon. 
. The Orbit deſcribed by the Earth! in ĩts Motion ud the 
Sand is called the Ecliptic, and as the other Planets whilſt they are 


moving round the Sun, do not move in the Plane of the Eclip- 


tic, they muſt ſometimes be above, and at other Times as much 
below this Plane. The Points in which the Orbits of the other 
Planers, cut the Plane of the Ecliptic, are called the Nodes, fo 

there will be two Nodes in every Orbit, and the Line which joins 
theſe Nodes, is called the Line of the Nodes. That Node where 
the Planer aſcends to the North from below the Ecliptic, is called 


the aſcending Node, and that Node where the Planet deſcends 
tothe South below the Ecliptic, is called the deſcending Node. 


14. The Planets move faſteſt in their Orbits when they are 


neareſt to the Sun, and ſloweſt when they are fartheſt from the 


Sun, and whilſt they are moving forward in their Orbits, are 

turning round their own Centres, under the ſame Direction as 
they move in their Orbits, which Motion is called in Conſequen- 
tia, but a Motion contrary thereto, is ſaid to be in Anteceden- 
tia. The Line paſſing through the Centre of the Planet, and 


about which it moves, is called its Axis: The Extremities of the 
Axis, are called the Poles. Thoſe Planets which are nearer 


the Sun than our Earth, are called inferior Planets, as Mercury 
and Venus, and thoſe Planets which are farther from the Sun 


than our Earth, are called ſuperior Planets, as Mars, Jupiter, 
and Saturn. 


15. The Squares of the periodic Times, are as'the Cubes of 
the Diſtances from the Sun for all the primary Planets. If two 
right Lines be drawn from the Sun to different Points of the 


Orbit, the Time which the Planet has taken in paſſing from one 
of theſe Points to the other, will always be proportionable to the 


Area or plain Surface contained betwren theſe two Lines and 
the Arch of the Orbit. The Velocity of a Planet in any Point 


of its Orbit, is always inverſely as its Diſtance from the Sun. 
The Force with which any Planet gravitates toward the Sun in 


any Point of its Orbit, is always as the Square of its Diſtance 
from the Sun. The Axis of every primary Planet keeps nearly 


16. All 
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16. All the Planets appear to move from Eaſt to Weſt, or 


td riſe and fer: in. 24 Hours, by the Rotation of the Earth round 
its Aris in that Time, but they really move from Weſt to Eaſt. 


Sometimes they appear to have gained from Weſt to Eaſt in 


24 Hours, and then their Motion is ſaid to be direct: Some - 
times they appear to have gained from Eaſt to Weſt in 24 
Hours, and then their Motion is faid to be retrograde, at other 
Fimes they appear to be in the ſame Place. during 24 Hours, 
and are then ſaid to be Stationary. All which muſt neceſſarily 
ariſe from the Motion of the Earth in its Orbit, and the Direc- 
tion and Motioh of the other Planets in their Orbits. 

17. The Inclination of the Planet's Orbit to that of the 
Ecliptic, is called its Obliquity. The Diſtance from the Planet 
to the Plane of the Ecliptic, is called its Latitude. The Di- 
Rancr of a Planet from its Node, is called the Argument of 
Latitude. The- Latitude as ſeen from the Sun, is called the 


hehocentric Luitude; and the Latitude as ſeen from the Earth, 
i called the grocentric Latitude. The true Diſtance of the 


Planet from the Sun, 1s called the curtate Diſtance. The An- 
gle made by two right Lines drawn from the Earth to the Sun 
and Planet, is called the Angle of Elongation. The Angle 
which is made by two right Lines drawn from the Planet to the 
Earth and Sun, is called the parallactic Angle. And the Angle 
which is made by two right Lines drawn from the Sun to the 
Earth and Planet, is called the Angle of Commutation. 

18. What hath been here ſaid of the Planets and their Or- 


bits, is allo obſervable in the Comets and their Orbits; for they 


are obſerved to move in free Spaces round the Sun, and in Or- 
bits no Way different from thoſe of the Planets, but very ex- 


centric, whereby their Perihelia come near the Sun, and their 
Aphelia are more diſtant from him, and therefore theſe Bodies 


maſt ſuffer great Extreams of Heat and Cold. 
19. The ſecondary Planets (of which there are known to be 
Ten, namely, one Noon revolving round our Earth, four Moons 
or Satellites moving round Jupiter, and five Moons or Satellites 
moving round Saturn) do alſo obſerve the fame Laws toward 
their primary Ones, as the primary Planets obſerve toward the 
Sun; and therefore. whatever hath been mentioned of eren 18 
2 to be underſtood in like Manner of theſe. | 
20. Mex cu is the firſt and neareſt Planet to the Sun, he 
and; and firy, an opake Body receiving all his Light 
7 the Sun, nearly round, having many Hills. and Moun- 
K JON 5 
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tains: He is ſometimes ſcen Ilke a full Moon ſametime c horned, 

and at other Times gibbous. U He has ſeveral Spots, ſbnie of 
which are light} and others ;duſkiſhy. which man bt Mountaim 
and Seas, On Account of his Nearneſs £0 tlie Sun, he hath à 
very greub projectile Force, for his granntating a rce is very 


great, and his Orbit would otherwiſe be very eccentric, an 


therefore, by: moving with a rapid Velocity, he is prevented 
from being ſnurched into the ſolar Blaze. The Heat whieh h 
continuallyi reteives from ithe Sun, woutd make Water Boil un 
the Surfuce Df Or Eartlhy and ,¼as .he/notatvery denſe 
would be catcined by che ſdlar Heats Heis ſuom deer by the 

naked Eye, and then k little after Sum ſetting mr he fo Sui 
riſing, on Adcountof:chke Smällneſ ofchis:gfłateſt Elongation. 


and thb Tught of the Sun to Nhich he ist alwaꝶgs adjacem ada 


his Paſlage' "between the Sun and bur Earth; hd appear hkeck 
dark Patch on the ſolar: Diſque, wich this VffdotHH¹HE“ᷓf nr ib. 
What red. He is a ſmall Planet, and other Rarüculrs cn 
ing him are entained in the folldwang Tahies :- 40 

21. Vd us is che ſebond Planet inothe ſolar gyſtemę li 
moves rumd the Swat greatdti Oiſtariue: chan Herdaryioend 


next below uf Earth, do o hiuhqhe is qu in H gn⁰itude the 


a little more denſe. Shea: bright ant glittering laut, th 
moſt regular Flanet dm har im df di whole! fotär Arten 
which is owing tu ibhas{ſmall-Hoxcenitri city ne receives\'twabelthe 
Light and Hear ff&mitheiSur' that w do, is fometimts wery 
near th& Karri aH hen eien ſcen \ininhe Daytime, and 
cafts >4zShadowan'the Nighitchke the: Modn, and f Account 
of her Proximity! to the: lunar Orbit greatly niſturbslthꝭ Motion 
of that Euminary. She is ſamenmies;theuMornmg:[iarxifhngrbe- 
fore the Sun, at other Tanzes;:iithe Exening: ftarderting atreyahe 
Sun; has the ſame Variety of Changes as rhe:Moon;: ſormernmes 
appearing full, ſometimas Homed;” and:as other Pitnesgilbous, 
She has a rough and uneven. Surface, andi probably Lands aud 


Seas like our Earth, is ſometimes ſeen in the Face of ttt Sun, 


and then appears like a>davk Patch much lärger than JOY. 
It is not certain that ſhe-has.any' Moons of Sazellites:ace 
ing her, although: ſeverat Aſtronomers have:chouphe: axwhave 


ciſcovered:one : If ſhe has any, thkir Sarface may be too opake 


to reflect Rays to the Diſtance of our Earth. Other P articu- 
lars relating * to This nnz, are contained in chat 12 
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2. The EaxrTH, upon whoſe Surface we dwell, is the 
third Planet in the ſolar Syſtem, it is a Body nearly round, 
moves round the Sun in a Year, in an Orbit between that of 
Venus and Mars, its Orbit is called the EcLie Tic, and is divi- 
ded into 12 Signs, Aries V, Taurus 5, Gemini ir, Cancer & 
Leo A, Virgo m, Libra , Scorpio m, Sagittarius Pis Capri: 
corn W., AJuarins 23, Piſces X ; each Sign containing 30 De- 
Theſe Signs are counted forward according to the Di- 


reftion of the Earth in its Motion through the Ecliptic; and 


this ĩs ſaid to be from Weſt to Eaſt; or according to the Order 
of the Signs. Beſides this annual Motion, the Earth hath ano- 
ther Motion round its own Axis once a Day from Welt to Eaſt, 
by which quick Rotation, the Sun, Phy and fixed Stars, 
appear as though they did riſe and ſet from Eaſt to Welt in the 
fame Time. Moreover, the Plane of the Earth's Equator keeps 
the ſame parallel Poſition to itſelf, whilſt it is moving round the 
Sun, and this Plane is always incliried to the Plane of the Earth's 
Orbit or Ecliptic under an Angle of 23 + Degrees, by which 
Means there are two Points in the Earth's Orbit or Ecliptic, 
in one of which the Earth will revolve round its Axis, having 


its northern Regions much expoſed to the Sun, and its ſouthern 


Regions as little expoſed at the ſame Time, and in the other 
of theſe Points, the Earth's ſouthern Regions will be much ex- 
Poſed,--whilſt the northern Regions are as little expoſed to the 
ſolar Rays; and theſe two Points are the Places of the Earth 
at the Summer and Winter: Solſtices reſpectively, as the inter- 
mediate Points of the Orbit oppoſite to each other are the Pla- 
ces of the Earth at the vernal and autumnal Equinoxes, and 
hence the Viciſſitudes of the Seaſons and the various Lengths of 
Days and Nights at different Times of the Year, at different 
Places on the Earth's Globe. 

23. Our Earth hath an inviſible light, fluid, thin, elaſtic Sub 
1 ſurrounding it, called its ATMOSPHERE, which freely 
fills its Pores, and extends to the Height of about 30 Miles. 
The Denſity and Weight of this Atmoſphere decreaſeth as it 
Height increaſeth. It is ſo dry and elaſtic as never to congeal 
or become ſtagnant as Water doth into Ice or Snow. Without 
this Atmoſphere, ſonorous Bodies could not be heard, Odours 
could not be ſmelt, nor could the Rays of Light be refracted to 


our Eyes in coming from the Sun. Hereby the Lungs receive 


a freſh Supply of that vivifying Spirit which animal Life de- 
ſtroys. This Atmoſ] phere expands greatly with the Preſence : 
the 
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the Sun, condenſeth in his Abſence, produceth all theſe Chan- 
ges of Beauty and Variety in the vegetable Creation which we 
have in Summer and Winter, is an univerſal Cement for all Bo- 
dies, and a Menſtruum for reducing all Things to other Forms 
by Duration and Time. 

24. By the Weight, Elaſticity and Rarefaction of the Earth's 
Atmoſphere, great Quantities of Water are exhaled from the 
Seas, Rivers and Lakes by the Heat of the Sun, particularly 
where he is nearly vertical, and the Atmoſphere is rare; theſe 
Exhalations, form Clouds, conſiſting of aqueous, ſulphureous 
and faline Particles, which, when they take Fire in the Air, 
break out with that Violence of Light and Noiſe which we ob- 
ſerve in Lightning and Thunder. Of the ſame Compoſition 
are all Fogs and Miſts near the Earth's Surface, which want 
nothing to make them Clouds in the higher Regions of the Air, 
but a more denſe Atmoſphere to ſwim in. Thus the Air or 
Atmoſphere is a pellucid Menſtruum for the inſenſible Parts of 
diſſolved Bodies to float up and down in, until they come to a 
Medium ſpecifically lighter than themſelves, when they de- 
ſcend freely, being ſubjected to no other Laws but that of Gra- 
vity to each other and the Earth, and therefore form themſelves 
deſcending, into Drops of Rain. When the Atmoſphere 1s 
more replete-with nitrous Particles, and leſs replete with ſul- 
phureous Ones, the Attraction between the nitrous and aqueous 
Particles will be greater than the repulſive Power, and therefore 
the former will wholly overcome the latter, and the Fluid will 


become criſtallized and ſtagnant, and this in Clouds or Drops 


of Rain deſcending through colder Regions of the Air, or in- 
tercepted by freezing Winds and warmer Air, firſt gently criſtal- 
lizes, then gently thaws, and ſticks together, falling in 
Fleeces of Snow. And thus when the Particles are more ni- 
trous, or the Cold more intenſe, Hail is formed. When ſul- 
phureous and nitrous Vapours exhaled above the Clouds take 
Fire, they aſcend upward as toward the Zenith or Point over 
our Heads, and form the Phenomenon of the Aurora Borealis, 
or northern Lights; when ſuch Vapours are fired near the 
Earth's Surface, they waft to and fro with the Wind, and form 
the Ignis Fatuus, or Jack with a Lanthorn; and when they, 
kindle above the Clouds in ſerene Air, or long. Trains, they 
form the Phenomena of ſhooting or falling Stars. The vivid 
Colours of the Rain-bow, are alſo formed of the pritnary and 
conſtituent Corpuſcles of Light falling on ſmall Drops of Water, 
CE | 
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from which they are reflected and refracted to our Eyes, and ex- 
cite the Senſation of thoſe Colours of Light in the Atmoſphere. 
25. The deeper Valleys of our Earth are filled with vaſt 
Oceans and Seas, or Waters ſtretching round the Globe, the 
Extent of theſe Waters 1s much greater than that of the Lands, 


their Depths and Irregularities ſomewhat proportionable to the 


Heights of the Mountains, with which they are generally found 
to compare. Great Plenty of Salt ts found in thefe Waters, 
ſuppoſed to be diſperſed over the Bottom of the Ocean, and to 
commix by Dilution. Theſe Seas rife or ſwell above their 
ufual Surface, twice every Day, which is when the Moon is 
either South or North on the Meridian. Theſe Swells 
caufe the Waters of the Ocean to flow up the narrow Seas, 
Channels and Rivers, which ftriking againſt irregular Shores 
that lie in their Way, are variouſly reſiſted until they have re- 
duced thofe Rivers to even Heights with the general Swell, 
which fometimes requires ſeveral Hours to accompliſh after the 
Moon is paſt the Meridian. All which is a neceffary Conſe- 
2 of the Gravitation of theſe Waters toward the Moon; 

r as ſhe is much nearer to the Earth than any of the Planets 
beſide, and the Particles of Water are globular and eaſily to be 
ſeparated} the Waters, where the Moon is vertical, will gravi- 
tate toward her with a greater Force, than thoſe Waters which 
are diametrically oppoſite on the other Side of the Earth's Globe, 
the intermediate Seas will gravitate leſs than the former, but 
more than che latter, and the Waters where the Moon is verti- 


cal, and thoſe on the oppoſite Side of the Earth, will be raiſed 


above their uſual Surface, nearly equal ; for the Centre of the 
Earth itſelf, gravitates toward the Moon, and the Gravitation 
of all its Parts, toward each other, are mutual and equal. When 
the Sun's Attraction is conjoined with that of the Moon, which 
is the Caſe when the Sun and Moon are in Conjunction or Op- 


1 that is, in a Line with each other, the Tides will then 


higher, and thefe are called Spring-tides, but when the 
Moon is in her Quadratures, or a Quarter of her Orbit from the 


Sun, the Force of the Moon's Attraction will be leſſened by 
that of the Sun, and theſe Tides are called Neap-tides. Currents 
or particular Settings of the Ocean ariſe from theſe and other 
Ake accidental Cauſes. | | END 
26. The Tranſition of the Atmoſphere from one Place to 
another, or which is the fame Thing, the Motion of the Air, is 
che immediate Cauſe of Winds in all their Kinds. Theſe are 
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occaſioned by the Rarefaction and Condenſation of Vapours, 
the Preſſure of the Clouds, Deſcent of Rain, Snow and Hail, 
and other like accidental Cauſes. Theſe Winds which blow 
in the larger Oceans, between, and near the Tropics, or where 
the Sun is nearly vertical at any Time of the Year, do conſtant- 
ly blow from Eaſt to Weſt, becauſe the Sun is conſtantly rari- 
fyipg the Atmoſphere that Way, and the ſubſequent adjacent 


Atmoſphere is continually preſſing the ſame Way to preſerve 


an Equilibrium. The Moot alſo attracts the Atmoſphere from 
Faſt to Weſt, and theſe Winds are called conſtant, or Trade- 
Winds. In leſſer Oceans, variouſly environed with Lands, the 
Winds will be variouſly interrupted, and their natural Direc- 
tions altered by the ſuperior Heat of the Sun on the terreſtrial 
Parts of the Earth's Globe, on which Account there are frequent 
Sea and Land Breezes near the Shores, and therefore the Winds 
in ſuch Seas, do blow ſome Part of the Year one Way, and 
the other Part of the Year another Way, and theſe are called 
Monſoons, or periodical Winds. 

27. By Means of the Earth's Armeſphete, Springs and Ri- 
vers are furniſhed with a continual Supply, for as Rains de- 
ſcend, and fill the Crevices, Channels and Veins of the Earth, 
and Clouds are exhaled from the Earth and Sea, and the 
Winds waft theſe Clouds to the Sides of Mountains, the Clouds 
are attracted by the Mountains and rua down into the Vallies. 
forming Rivers. Waters accidentially lodged under Mountains, 
are attracted upward through the Pores and ſpungy Parts of the 
Earth, and preſſed out in Springs, which deſcend by their Sides, 
and carry various Particles of Sulphur, Nitre, Earth, or Mine- 
rals with them, and hence are formed Mineral Waters. Air 
condenſed within the Earth, guiheth forth into a more rare Ate 
moſphere, and brings great Streams and Torrents of Water: 
with it. Theſe Waters form Rivers, and run to the Ocean. 

28. On the Surface of the terraqueous Globe, and below its 
Surface, are found a great Variety of different Kinds of Bodies, 
variouſly mixed and diſpoſed, ſome of which give rooting to- 
Plants, others are medicinal, and others curious. Among the v: 
are Sand, Gravel, Chalk and Rocks which are barren ; Clays 
and Mould, or Garden Earth, producing moſt Things neceſ- 
ſary for animal Suſtentation. Below the Surface of the Earth, 
are found various Foſſils, or Compoſitions partaking of Earth 
and Stone; of which Kind are Oker, Chalk and ſoft Leads. 


Stones of various Kinds, as Marble, Porphyry, Freeſtope, Flint, 
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Agate, Cornelian, Pebble; Diamonds, Rubies, Amethyſts, 
Emeralds; Limeſtones, Whetſtones, and many others, with 
the Loadſtone, whoſe peculiar Property is to direct itſelf nearly 
North and South, when ſuſpended freely, and to give Iron or 


Steel the ſame Direction by a ſlight Touch, but this Direction 


changeth in Time. 


29. The Earth hath alſo ſeveral Sorts of Salts, among 
which are common Salt, Vitriol and ſalt Gemma, alſo Mine- 
rals or Semi-merals, as Antimony, Cinnabar, Zink and Brim- 


ſtone. Bur the Bodies of greater Value, dug out of the Earth, 


are uſually diſtinguiſhed by their Weight, Fuſibility and Mallea- 
bility, as Lead, Tin, Copper, Iron, Silver, Gold and Quickſilver. 
30. The Structure and Conſtitution of the Earth's Globe 


toward its Centre, is entirely unknown to us for certain, and 


Pr. Halley's Opinion hereof is as 
follows: Now (faith he) to propoſe 
ſomething that may anſwer the ſeve- 
ral Appearances, and introduce no- 


thing ſtrange in Philoſophy, after a 


greatmany cloſe Thoughts, I can come 


to no other Concluſion, than that the 


whole Globe of the Earth is one great 


Magnet, having four magnetical Poles 


or Points of Attraction, near each Pole 
of the Equator two ; and that in thoſe 
Parts of the World which lie near ad- 
Jacent to any one of thoſe magnetical 
Poles, the Needle is governed there- 
by, the neareſt Pole being always 
predominant over the more Remote. 
The Parts of the Earth wherein 


theſe magnetical Poles lie, cannot as 


yet be exactly determined for Want of 
ſufficient Data to proceed geometri- 


cally. And this Hypotheſis is ſuffi- 


cient for ſolving the great Variety and 
ſeeming Irregularity, which is obſer- 
ved in the Variations of the Compaſs. 
But to calculate exactly what the Va- 
ri ion is in any Place aſſigned, is 
what I dare not yet pretend to, tho” I 
could wiſh it were my Happineſs to be 
able to oblige the World with ſo uſe- 
ful a Piece of Knowledge ; there are 
Difficulties that occur, that render the 
Thing as yet not feaſible, for firſt, 


there are a great many Obſervations 


- Tequikite, which ought to be made at 


per- 
the ſame Time, not at Sea but aſhore, 
with greater Care and Attention than 
the Generality of Sailors apply. And 
befides, it remains undetermined in 


what Proportion the attractive Power 


decreaſes, as you remove from the 
Pole of a Magnet, without which it 


were a vain Attempt to go about to 


calculate. There is yet a further Dif- 
ficulty, which is the Change of the Va- 
riation, one of the Diſcoveries of this 
laſt Century, which ſhews that it will 
require ſome Hundreds of Years to 
eſtabliſh a compleat Doctrine of the 
magnetical Syſtem. 

Now conſidering the Structure of 
our terraqueous Globe, it cannot be 
well ſuppoſed that a very great Part 
ee can move within it, without 
notably changing its Centre of Gra- 


vity and the Equilibre of its Parts, 


which would produce very wonderful 


Effects in n the Axis of diur- 


nal Rotation, and occaſion ſtrange 
Alteration in the Sea's Surface, by 
Innundations and Receſſes thereof, 


ſuch as Hiſtory never yet mentioned. 
Beſides, the ſolid Parts of the Earth 
are not to be granted permeable by 


any other than fluid Subſtances, of 


which we know none that are any 


Ways magnetical. So that the only 
Way to render this Motion intelligi- 
ble and poſlible, is to ſuppoſe it to turn 


about 


0 
88 
6 
£ 
4 
1 
t 


PLANISPH ERES. 13 


perhaps for ever will be. Indeed, by Sir. [aac Newton's Diſ- 
coveries, we know that if our Earth be an homogeneous Solid 
of equal Denſity throughout, that the Force of Gravity dimi- 
niſhes downward toward its Centre in Proportion to the Diſtance, 
and that at the Centre it becomes nothing at all, and therefore- 
Bodies are there void of all Gravity with Reſpect to the Earth. 
Alſo, we know, that if the Earth's Globe was a hollow Sphere 
with an indefinitely thin Surface, a Particle of Matter placed 
any where within that Surface, would not be attracted toward 


the Centre nor under any other Direction. We alſo know, that 


the Denſity of the Earth, compared with its Magnitude, 1s leſs 
than the Denſity of ſome other Planets of the ſolar Syſtem, 
compared with their Magnitudes. And therefore there is no 
Inconſiſtency in ſuppoſing the Earth to be hollow toward its 


about the Centre ofthe Globe, having 


its Centre of Gravity fixed and im- 
moveable in the ſame common Centre 


of the Earth. And there is yet re- 


quired, that this moving internal Sub- 
ſtance be looſe and detached from the 
external Parts of the Earth whereon 
we live; for otherwiſe were it affixed 
thereto, the Whole muſt neceſſarily 
move together. © 

So then the external Parts of the 
Globe may well be reckoned as a 
Shell, and the internal as a Nucleus 
or inner Globe included within ours, 


with a fluid Medium between, which 
having the ſame common Centre and 
Axis of diurnal Rotation, may turn 
about with our Earth each twenty- 


four Hours; only this outer Sphere 
having its turbinating Motion ſome 
ſmall Matter either ſwifter or ſlower 
than the internal Ball: And a very 
Minute difference in Length of Time, 
by many Repetitions becoming ſenſi- 
ble, the internal Parts will by Degrees 
recede from the external, and not 
keeping Pace with one another, will 
appear gradually to move either Eaſt- 
wards or Weſtwards by the Difference 
of their Motions. 

Now ſuppoſing ſuch an internal 
Sphere having ſuch a Motion; if this 
exterior Shell of Earth be a Magnet, 
having its Poles at a Diſtance Nom 


Centre, 


the Poles of diurnal Rotation ; and if 


the internal Nucleus be likewiſe a 
Magnet, having its Poles in two other 
Places diſtant alſo from the Axis; and 
theſe latter by a gradual and flow 
Motion, change their Place in Re- 
ſpe& of the external ; we may then 
give a reaſonable Account of the four 


magnetical Poles I preſume to have 


demonſtrated before; as likewiſe of 


the Changes of the Needle's Varia- 
tions, which till now hath been unat- 


tempted. 


The Period of this Motion being 
wonderful great, and there being hard- 


ly an hundred Years fince theſe Vari- 
ations have been duly obſerved, it 
will be very hard to bring this Hypo- 


theſis to a Calculus, eſpecially ſince 


though the Variations do increaſe and 
decreaſe regularly in the ſame Place, 


yet in different Places at no great Di- 


ſtance, there are found ſuch caſual 


Changes thereof, as can no Ways be 


accounted for by a regular Hypothe- 


ſis, as depending upon the unequal 


and irregular Diſtribution of the mag- 


neticai Matter, within the Subſtance 


of the external Shell or Coat of the 


Earth, which deflect the Needle from 


the . fition it would require from the 


Effect of the general Magnetiſm of 


the Whole, 
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Centre, and there poſſeſſed of Fire, Water, Vapour, or 2 


Void. 


31. Vegetables and Plants are plentifully produced on our 
Earth ; of theſe there are various Kinds, as Herbs having ſoft 
and tender Stalks, but no Wood or hard Subſtance ; Shrubs 
which grow near the Earth's Surface, and Trees which grow 
high and wide. Moſt of theſe have Root, Stalk, Leaf, Flower 


: and Secd, and are all nouriſhed by the Juices imbibed by the 


ſmaller Fibres of the Roots, from which they are conveyed thro" 
very minute Tubuli to the Stalks, Branches and Leaves, from 
which theſe Juices return in like Manner through the Bark to 
the Root. All which muſt neceſſarily be on the Rarefac- 
don and Condenſation of the . in Summer and 


Winter. 


n and hs fome other of like 
Nature, 1 conclude that the two Poles 
of the external Globe are fixed in the 
Earth, and that it the Needle were 
wholly governed by them, the Vari- 
ations thereof would be, always the 
ſame, with ſome little Irregularities, 
upon che Account I but juſt now men- 
tioned : But the internal Sphere hav- 
ing ſuch a gradual Tranſlation of its 


Poles, does influence. the Needle, and 


direct it variouſly according to the Re- 
ſult of the attractive or directive Power 
af each Pole, and conſequently there 


muſt be a Period of the Revolution of 


this internal Ball, after which the Va- 
Tiations will return again as before. 
But if it ſhall. in future Ages be other- 


wile obſerved, we muſt then conclude 


there are more of theſe internal Spheres, 


and more m + uy Poles than four, 


which at preſent we have not a ſuffi- 
cient Number of Obſervations to de- 
termine. 

If this be allowed me, tis plain 
that the fixed Poles are the Poles of 
this. external Shell or Cortex of the 
Earth, and the other two the Poles of 
a, magnetical Nucleus, included and 
moveable within the other. It like- 
wi - ard . Fea Motion is Weſt- 
wards, nſequence that the 
aforeſaid Nucleus has not reciſely 

attained the ſame Degree of 4 


32. Ani- 


with the exterior Parts in their diur- 
nal Revolution; but ſo very nearly e- 
quals it, that in 36 5 revolves, the Dif- 
ference is ſcarce ſenſible. This I con- 
ceive to ariſe from the Impulſe where- 
by this diurnal Motion was impreſt 
on the Earth, being given to the ex- 
ternal Parts, and from thence in Time 
communicated to the internal; but 
not ſo as perfectly to equal the Velo- 
city of the firſt Motion impreſt on, 
and ſtill conſerved by the ſuperficial 
Parts of the Globe. 

As to the Quantity of this Motion, 
it is almoſt impoſſible to define it, both 
from the Nature of this Kind of Ob- 
ſervation, which cannot be very ac- 
curately pexformed, as alſo from the 
ſmall Time theſe Variations have been 
obſe. ed, and their Change diſcover- 
d. So that the nice Determination 
of this and of ſeveral other Particulars 
in. the magnetic Syſtem, is reſerved for 
remote Polterity ; all that we can 
hope to do is, to leave behind us Ob- 
ſervations that may be confided in, 
and to propoſe Hypothefis, which af- 
ter Ages may examine, amend, or re- 
fate. 

Only here I muſt take Leave to re- 
commend to all Maſters of Ships, and 
all others, Lovers of natural Truths, 
that they uſe their utmoſt Diligence 
to make, or procure to be made, 1 

er- 
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32. Animals area moſt noble Part of tetreftrial Beings, hav- 


ing Senſation and voluntary Motion. Of theſe ſome are aerial, 
or peculiar to the Air, as Birds and Flies; fome are aquatic, or 


peculiar to the Waters, as Fiſhes; ſome are peculiar to the Face 


of the Earth, as Beaſts of four Feet, Reptiles of many Feet, and 
Serpents with none, and Inſects or ſmall Creatures, whoſe Bodies 
are almoſt ſeparated by a ſlender Ligature; and ſome are am- 
phibious, or pecuhar to both Land and Water. All of which, 
have in general, - Senſation by ſeeing, hearing, ſmelling, talt- 
ing and feeling, much after the ſame Manner, and fome of 
theſe much more acutely than Man. Theſe are ſuſtained by 
their Food, which, when it is chewed and broken, mixes with 


Saliva, and 1s digeſted in the Stomach, conveyed through the 


chock againſt the Concave 8 


Guts, the Lacteals ſeparating the Chyle or nutritive Part, and 
| | con- 


fervations of theſe Variations in all 
Parts of the World, as well in the 


North as South Latitude (after the 


landable Cuſtom of our Eaſt- India 
Commanders) and that they pleaſe to 
communicate them to the Royal So- 
ciety, in order to leave as compleat a 
Hiſtory, as may Be, to thoſe that are 
hereafter to compare all together, and 
to compleat and perfect this abſtruſe 
Theory. 


Thus, in order to explain the Change 


of the Variations, we have adventur- 
ed to make the Earth hollow, and to 
place another Globe within it, and 1 
doubt not but this will find Oppofers 
enough. 1 know it wilh be objected, 
that there is no Inftance Fa Nature of 
the like Thing; that if there is ſuch 
2 middle Globe, it would not keep its 
Place in the Centre, but be apt to de- 
viate therefrom, and might rn r/ 

hell to 
the, Ruin, or at leaſt endamaging 
thereof; that the Water of the Sea 
would perpetually - leak through, un- 
leſs we ſuppoſe the Cavity full of Wa 


ter; that were it poſſible, yet it does 


not appear of what Uſe ſuch an inward 
Sphere can be of, being ſhat up in 
eternal Darkneſs, and therefore unfit 
for the Production of Animals or 
Plants; with many more Objections, 


according to the Fate of all ſuch new 
Propoſitions. þ 
To theſe and all other that I tan 
foreſee, I briefly*anſwer, that" the 
Ring environing the Globe of Saturn, 
is a notable Inſtance of this Kind, as 
having the fame common Centre, and 
moving aleng with the Planet, with- 


out ſenſibly approaching him on one 


Side more than the other. And if che 
Ring were turned on one of its Dia- 
meters, it would then deſcribe ſuch u 
Concave Sphere as I ſuppoſe our e 
ternal one to be. Andfincethe Ring 
in any Poſition given, would in de 
ſame Manner keep the Centre of 8. 


turn in its own ; it follows, that ſuen 
a concave Sphere may move with ano— 


ther included in it, having the ſame 


common Centre. Nor can it well de 


ſuppoſed otherwiſe, conſidering the 


Nature of Gravity; for ſhould cheſe 


Globes be adjuſted once to the fame 
common Centre, the Gravity of the 
Parts of the Concave, would preſs e. 
qually toward the Centre of the inner 
Ball, which Equality mvft neceffarily 
continue till fome external Force: di- 
ſturb it. 1 1 " 

As to the leaking of che Water 


through this Shell, when once à Pat. 


ſage thall be found for it to run chro-, 
I muſt confeſs it an OpjeQiion feem- 


ingly 
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conveying it into the Blood with which it concocts, and is. 
forced through the Lungs, where it is enlivened by the inſpir- 
ing Air, is conveyed into the left Ventricle of the Heart, and 
from thence diſtributed by the Arteries to all Parts of the Body, 
from wheñce it is brought back by the returning Veins, and ſo 


takes the ſame Courſe. 


ingly of Weight : But when we con- 
fider how lightly great Beds of Chalk 


'or Clay, and much more Stone do 


Hold Water, and-even Caves arched 
with Sand; can we then think it a hard 


Suppoſition, that the internal Parts 
of this Bubble of Earth ſhould be re- 


plete with ſuch ſaline and vitriolic Par- 
ticles as may contribute to Petrifac- 
tion, and diſpoſe the tranſuding Wa- 
ter to ſnute and coagulate into Stone, 
ſo as continually to fortify, and if 
Need were, to conſolidate any Breach 
or Flaw in the concave Surface of the 
Shell. . 

And this, perhaps, may not with- 
out Reaſon be ſuppoſed to be the final 
Cauſe of the Admixture of the mag- 
netical Matter in the Maſs of the ter- 
reſtrial Parts of the Globe, viz. to 
make good and maintain the concave 
Arch of this Shell. Another Argu- 
ment favouring this Hypotheſis, is 
drawn from a Propoſition in Sir nac 
"Newton's Principia, where he deter- 
mines the Force wherewith the Moon 
moves the Sea in producing the Tides: 
His words are Denſitas Lunæ eff ad 
denfitatem Terre ut 680 ad 387 feu g 


d 5 quam fproxime. Eft igitur corpus 


Lane denſius ac magis terefire quam terra 
noftra. 

The Denſity of the Moon is to the 
Denſity of the Earth, as 680 to 387, 


or as 9 to 5 nearly. Therefore the 


Body of the Moon is more denſe, and 
more earthy than the Earth itſelf. * 
Now if the Moon be more ſolid 
than the Earth, as 9 to 5, why 
may we not reaſonably ſuppoſe the 
Moon, being a {mall Body and a ſe- 
cundary Planet, to be ſolid Earth, 
Water, Stone, and this Globe to con- 


ſiſt of the ſame Materials, only four 


33. The 


Ninths thereof to be Cavity, within 
and between the internal Spheres. 
And fince it is now taken for gran- 
ted, that the Earth is one of the Pla- 
nets, and they all are with Reaſon - 
ſuppoſed habitable, tho* we are not 
able to define by what Sort of Ani- 
mals; and ſince we ſee all the Parts 
of the Creation abound with animate 
Beings, asthe Air with Birds and Flies, 
the Water with the numerous Varieties 
of Fiſh, and the very Earth with Rep- 
tiles of ſo many Sorts; all whoſe Ways 


of living would be to us incredible, 


did not daily Experience teach us: 
Why then ſhould we think it ſtrange, 
that the prodigious Maſs of Matter, 
whereof this Globe doth conſiſt, ſnould 
be capable of ſome other Improve- 
ment than barely to ſerve to - rt 
its Surface. But till it will be ſaid, 
that without Light there can be no 
Living; and therefore, all this Appa- 
ratus of our inward Globes muſt be 
uſeleſs : To this I anſwer, that there 
are many Ways' of producing Light 
which we are wholly ignorant of; the 
Medium itſelf may be always lumi- 
nous, after the Manner of our Ignes 
fatui. The concave Arches may in 
ſeveral Places ſhine with ſuch a Sub- 
ſtance as inveſts the Face of the Sun; 
nor can we, without a Boldneſs, un- 
becoming a Philoſopher, adventure 
to aſſert the Impoſſibility of peculiar 
Luminaries below, of which we have 
no Sort of Idea. 

Thus far from Dr. Halley, and 
which we have tranſcribed as a Me- 
mento or Remembrancer to ſuch of 
our Readers, as ſhall in after Times 


be furniſhed with more ample Obſer- 


vations for ſettling the Courſe and Pe- 
riod of the magnetic Syſtem. 


PLANI SPHERE S. 17 


33. The Underſtanding is the moſt diſtinguiſhing Characte- 


riſtic of the human Species, and is peculiar only to the Mind. 
For although we can perceive Bodies by our Senſes, * retain © 
full and clear Ideas of them, and compare or compound thoſe * 


Ideas, yet we could not know their Refult without this Under- 


ſtanding in our Minds. 


*The immortal Sir Jaac Newton, 
having given us, in his Optics, a moſt 
conciſe yet ſublime Deſcription of the 
Phenomena of Nature, worthy the 


Attention of the moſt Knowing, and 


particularly ſuch as would acquire a 
certain Knowledge in philoſophical 
Matters ; we beg Leave to introduce 
an Extract thereof as follows: 

If (faith he) in two large tall cylin- 
drical Veſſels of Glaſs inverted, two 
little Thermometers be ſuſpended ſo 


as not to touch the Veſſels, and the 


Air being drawn out of one of theſe 
Veſſels, and theſe Veſſels thus pre- 
pared be carried out of a cold Place 
into a warm one; the Thermometer 
in Vacuo will grow warm as much, 
and almoſt as ſoon as the Thermome- 
ter which is not in Vacuo. And when 
the Veſſels are carried back into the 
cold Place, the Thermometer in Va- 
cuo will grow cold almoſt as ſoon as 
the other Thermometer. 

Is not the Heat of the warm Room 
conveyed through the Vacuum by the 
Vibrations of a much ſubtiler Medi- 
um than Air, which after the Air was 
drawn out remained in the Vacuum? 
And is not this Medium the ſame 


with that Medium by which Light is 


refracted and reflected, and by whoſe 
Vibrations Light communicates Heat 
to Bodies, and is put into Fits of eaſy 
Reflection and eaſy Tranſmiſſion? 
And do not the Vibrations of this 
Medium, in hot Bodies, contribute 
to the Intenſeneſs and Duration of 
their Heat? And do not hot Bodies 
communicate their Heat to contiguous 
cold Ones, by the Vibrations of this 
Medium propagated from them into 
the cold Ones? And is not this Me- 
dium exceedingly more rare and ſub- 


The Matinet in which we come to 
D un- 


tile, than Air, and exceedingly more 
elaſtic and active? And doth it not 
readily pervade all Bodies? And is it 
not by its elaſtic Force expanded thro? 
all the Heavens? 

Doth not the RefraQtion of Light 
proceed from the different Denſity of 
this ætherial Medium in different Pla- 
ces, the Light receding always from 
the denſer Farts of the Medium ? And 
is not the Denſity thereof greater in 
free and open Spaces, void of Air, 
and other groſſer Bodies, than within 
the Pores of Water, Glaſs, Cryſtal, 


Gems, and other compact Bodies ? 


For when Light paſſes through Glaſs 
or Cryſtal, and _ very obliquely 
upon the farther Surface thereof, 1s 
totally reflected, the total Reflection 
ought to proceed rather from the 
Denſity and Vigour of the Medi- 
um without, and beyond the Glaſo, 
than from the Rarity and Weakneſe 
thereof. 

Doth not this ætherial Medium, in 
paſſing out of Water, Glaſs, Cryſtal, 
and other compact and denſe Bodies 
into empty Spaces, grow denſer and 
denſer by Degrees, and by that Means 
refract the Rays of Light, not in a 
Point, but by bending them gradually 
in Curve-lines? And doth not the 
gradual Condenſation of this Medium 
extend to ſome Diſtance from the Bo- 
dies, and thereby cauſe the Inflections 
of the Rays of Light, which paſs by 
the Edges of denſe Bodies, at ſome 
Diſtance from the Bodies ? 

Is not this Medium much rarer 
within the denſe Bodies of the Sun, 
Stars, Planets and Comets, than in the 
empty celeftial on between them ? 
And in paſling from them to greater 
Diſtances, doth it not grow I 
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be about 12 Seconds. 


18 THE- UNIVERSAL 

underſtand, is by our Senſes. For Seeing the Eye is an Organ, 
wonderfully adapted with its. Coats and Humours, beſides which 
a luminous Body, emitting indefinitely ſmall Particles or Rays; 
Air or Ether to turn theſe Particles out of a ſtraight Courſe; 
and Bodies or Objects themſelves not pellucid, are all neceſſary 


to the Completion of Viſion. 


denſer perpetually, and thereby cauſe 
the Gravity of thoſe great Bodies to- 
ward one another, — of their Parts 
toward the Bodies? Every Body en- 
deavouring to go from the denſer Parts 
of the Medium toward the Rarer? 
For if this Medium be rarer within 
the Sun's Body than at this Surface, 
and rarer there than at the hundredth 
Part of an Inch from his Body, and 


| rarer there than at the fiftieth Part of 


an Inch from his Body, and rarer 
there than at the Orb of Saturn; I 
ſee no Reaſon why the Increaſe of 
Denſity ſhould ſtop any where, and 
not rather be continued through all 
Diſtances from the Sun to Saturn and 
beyond. And though this Increaſe of 
Denſity may at great Diſtances be ex- 
ceedingly flow, yet if the elaſtic Force 
of this Medium be exceedingly great, 
it may ſuſſice to impel Bodies, from 
the denſer Parts of the Medium to- 
wards the Rarer, with all that Power 
which we call Gravity. 

And that the elaſtic Force of this 
Medium is exceeding great, may be 
2 from the Swiftneſs of its Vi- 
brations. Sounds move about 1140 
Engliſb Feet in a Second of Time, and 
in ſeven or eight Minutes of Time they 
move about One Hundred Engliſb 
Miles. Light moves from the Sun to 
us in about ſeven or eight Minutes 
of Time, which Diftance is about 


vo, ooo Exglii/þb Miles, ſuppoſing 


the horizontal Parallax of the Sun to 
And the Vi- 
brations of Pulſes of this Medium, 
that they may cauſe the alternate Fits 


5 of eaſy Tranſmition and eaſy Reflec- 
tion, muſt be ſwifter than Light, and 


by Conſequence, above 700, ooo Times 
ſwifter than Sounds. And therefore, 


Such Rays coming from the Sun 


and 


the elaſtic Force of this Medium in 
Proportion to its Deſity is 700,000 „ 
700,000 (viz. above 490, ooo, oooooo) 
Times greater than the elaſtic Force 
of the Air is in Proportion to its Den- 
fity. For the Velocities of the Pul. 
ſes of elaſtic Mediums, are in a ſub- 
duplicate Ratio of the Elaſticities, and 
the Rarities of the Mediums taken to- 
gether. | 


As Attraction is ſtronger in all ſmall 
Magnets than in great Ones in Pro- 
portion to their Bulk, and Gravity is 
2 in the Surfaces of ſmall Planets 

an in thoſe of great Ones in Propor- 
tion to their Bulk, and ſmall Bodies are 
agitated much more by electric At- 
traction than great Ones; ſo the 
Smallneſs of the Rays of Light may 
contribute very much to the Power of 
the Agent by which they are refract- 
ed. And ſo if any one ſhould ſup- 


poſe that Ether (like our Air) may 


contain Particles which endeavour to 
recede from one another (for I do not 
know what this Ether is) and that 
its Particles are exceedingly ſmaller 
than thoſe of Air, -or even than thoſe 
of Light: The exceeding Smallneſs 
of its Particles, may contribute to the 
Greatneſs of the Force by which thoſe 
Particles may recede from one ano- 
ther, and thereby make that Medium 
exceedingly more rare and elaftic than 
Air, and by Conſequence leſs able to 
reſiſt the Motions of Projectiles, and 
exceedingly more able to preſs upon 


groſs Bodies, by endeavouring to ex- 


pand itſelf. | 


May not Planets and Comets, and 
all groſs Bodies, perform their Mo- 
tions more freely and with leſs Reſi- 
ſtance in this #therial Medium, than 
in 
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and Stars, a Candle or other luminous Subſtance, with a very 


great Degree of Swiftneſs, paſs to the Retina or Bottom of the 
Eye, where they paint the Images of the Objects againft which 
they have laſt impinged, and this immediately excites Viſion. 
For Hearing the Ear is an Organ, which receives the Vibrations # 
of the Air occaſioned by a quick and tremulous Motion of the 


in any Fluid which fills all Space a- 
dequately without leaving any Pores, 
and by Conſequence is much denſer 
than Quickſilver or Gold ? And may 


not its Reſiſtance be ſo ſmall as to be 


inconſiderable? For Inſtance ; if this 
Ather (for ſo I will call it) ſhould be 


. ſuppoſed 700,000 Times more elaſtic 


than our Air, and above 700,000 
Times more rare, its Reſiſtance would 
be above 600,000000 Times leſs than 
that of Water. And ſo ſmall a Re- 
ſiſtance would ſcarce make any ſenſi- 
ble Alteration in the Motions of the 
Planets in 10,000 Years, | 

If any one would aſk how a Medi- 
um could be fo rare, let him tell me 
how the Air in the upper Part of the 
Atmoſphere can be above a hundred 
thouſand Times rarer than Gold. Let 
him alſo tell me how an electric Body, 
can by Friction emit an Exhalation 
ſo rare and ſubtile, and yet ſo 23 
as by its Emiſſion, to cauſe no ſenſible 
Diminution of the Weight of the elec- 
tric Body, and to be expanded thro” 
a Sphere, whoſę Diameter is above 
two Feet, and yet to be able to agi- 
tate and carry up Leaf- copper, or 
Leaf-gold, at the Diſtance of above 


a Foot from the electric Body. And 


how the Effluvia of a 1 can be 
ſo rare and ſubtile as to paſs through a 


Plate of Glaſs without any Reſiſtance 


or Diminution of their Force, and 
yet ſo potent as to turn a magnetic 
Needle beyond the Glaſs ? 

Is not Viſion performed chiefly by 
the Vibrations of this Medium excited 
in the Bottom of the Eye, by the Rays 
of Light, and propagated through the 
ſolid, pellucid and uniform Capilla- 
menta of the optic Nerves, into the 
Place of Senſation ? And is not Hear- 


cylindrical 


| 5 2g 8 ſo- 


ing performed by the Vibrations, ei- 


ther of this or ſome other Medium, 


excited in the auditory Nerves by the 
Tremours of the Air, and propagated 
through the ſolid, Pellaeil and uni- 
form Capillamenta of thoſe Nerves 
into the Place of Senſation ? And fo 
of the other Senſes. 

Is not animal Motion performed by 
the Vibrations of this Medium, exci- 
ted in the Brain by the Power of the 
Will, and propagated from thence 
thro? the ſolid, pellucid and uniform 
Capillamenta of the Nerves into the 
Muſcles for contracting and dilating 
them? I ſuppoſe that the Capillamen- 
ta of the Nerves are each of them ſo- 
lid and uniform, that the vibrating 
Motion of the ætherial Medium may 
be propagated along them, from one 
End to the other uniformly, and with- 
out Interruption : For Obſtructions in 
the Nerves create Palfies. And that 
they may be ſufficiently uniform, I 
ſuppoſe them pellucid when viewed 
ſingly, though the Reflections in their 
urfaces, may make the 
whole Nerve (compoſed of many Ca- 
p:llamenta) appear opake and white. 
For Opacity ariſes from reflecting Sur- 
faces, ſuch as may diſturb and inter- 
rupt the Motions of this Medium. 

Do not all fixed Bodies, when heat- 
ed beyond a certain Degree, emit 
Light and ſhine? And is not this E- 
miſſion performed by the —_— 


Motion of their Parts? And do not a 


Bodies which abound with terreſtrial 
Parts, and eſpecially with ſulphurous 


Ones, emit Light as often as thoſe 


Parts are ſufficiently agitated, whe- 
ther that Agitation be made by Heat, 
or by Friction or Percuſſion, or Putre- 
faction, or by any vital Motion, or 
4 l * 3 any 
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+ hot Wood? Is not Flame a 
Fume, or Exhalation heated red hot, 
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ſonorous Body, on a ſudden Stroke or Shock. For Smelling, 
the olfactory Nerves, receiying odoriferous Particles, excite this 
Senſation. For Taſting, the Palate is an Organ, which, re- 


ſtances, excites this Senſation, 


whole nervous Syſtem, diffuſed unequally through the Body, 


any other. Cauſe ? As for Inftance, 
Sea-water in a raging Storm; Quick- 
filver agitated in Vacuo ; the Back of 
a Cat or Neck of a Horſe, obliquely 
ſtruck or rubbed in a dark Place; 
Wood, Fleſh apd Fiſh, while they 
Putrify ; Vapours ariſing from putri- 
fied Water, uſually called Ignes Fa- 
tui ; Stacks of moiſt Hay, or Corn 
growing hot by F ermentation ; Glow- 


worms, and the Eyes of ſome Animals 


by vital Motions; the vulgar Phoſpho- 
us agitated by the Attrition of any 
dy, or by the acid Particles of the 
Air; Amber, and ſome Diamonds, 
by ftrikjng, preſſing, or rubbing them; 
iſcrapings of Steel, ftruck = with a 
lipt; Iron hammered yery nimbly, 
ill it becomes ſo hot as to kindle Sul- 
phur thrown upon it; the Axle: trees of 
Chariots taking Fire by the rapid Rota- 


tion of the Wheels ; and ſome Liquors 


mixed with one another, whoſe Par- 
=; came together with an Impetus, as 

il of Vitriol diſtilled from its Weight 
of Nitre, and then mixed with twicę 
its Weight of Oil of Aniſceds, © 
Is not Fire a Body heated ſo hot as 
jo emit Light copiouſly ? For what 
elſe is a reg hot Iron than Fire? And 
what elſe is a burning Coal than red 


Y apour, 


that is, ſo hot as to ſhine ? For Bo- 
dies do not Flame without emitting a 


copious ' Fume, and this Fume burns 


in the Flame, The Ignis Fatuus is a 
Vapour ſhining without Heat, and is 


there not the {ame Difference between 


this Vapour and Flame, as between 
ttenV/ood ſhining without Heat and 
burning 2 Fre {+ --* 
Do not great Bodies conſerve their 
Heat the longeſt, their Parts heating 


nn 


2 


. ceiving the Contact of ſweet, bitter, ſower, and other Sub- 


For Touch or Feeling, the 


and 


one another, and may not great denſe 
and fixed Bodies, when heated beyond 
a ceitain Degree, emit Light ſo copi- 
ouſly, as by the Emiſſion and Reac- 
tion of its Light, and the RefleQtians 
and Refractions of its Rays within its 
Pores to grow ſtill hotter, till it comes 


to a certain period of Heat, ſuch as is 


that of the Sun? And are not the 
Sun and fixed Stars great Earths ve- 
hemently hot, whoſe , Ot is conſerv. 
ed by the Greatneſs of the Bodies, 
and the mutual Action and Reaction 
between them and the Light which 
they emit, and whoſe Parts are kept 


from fuming away, not only by ha | 


Fixity, but alſo by the vaſt Weight an 
Denfities of the Atmoſpheres incum- 
bent upon them ; and very ftrongly 
compreſiing them, and 2 
the Vapours and Exhalations which 
ariſe from them? For if Water be 
made warm in any pellucid Veſſel 
emptied of Air, that Water in the 
Vacuum will bubble and boil as ve- 

emently as it would in the open Air 
in a Veſſel ſet upon the Fire, till i 
conceives a much greater Heat: For 
the Weight of the incumbent Atmoſ- 

here keeps down the Vapours and 
hinders the Water from boiling until 
it grow much hotter than is requiſite 
to make it boil in Vacuo. Alſo a 
Mixture of Tin and Lead being put 
upon a red hot Iron in Vacuo emits 
a Fume and Flame; but the ſamo 
Mixture in the open Air, by reaſon 
of the 'incumbent Atmoſphere, does 
not ſo much as emit any Fume which 
can be perceived by Sight. ' . © 
3 e Mani er, the great Weight 
of the Atmoſphere which lies upon 


the Globe of the Sun, may hinder 


Bodies there from riſing up and going 
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and moſt powerfully at the Finger's Ends may be taken for one 
continued Organ, and in contact with hard, ſoft, ſmooth, 


rough, dry, wet, hot and cold 


Bodies excites this Senſation. 


From which it may be obſerved, that all Senſations are but 
different Modifications of Feeling, or the Contact of Bodies on 
ſome particular Part of the human Frame. By theſe Senſa- 


away from the Sun in the Form of 
Vapours and Fumes; unleſs by Means 
of a far greater Heat than that which 
on the Surface of our Earth would 
very eaſily turn them into Vapours 
and Fumes. And the ſame great 
Weight may condenſe thoſe Vapours 
and Exhalations as ſoon as they ſhall 
at any Time begin to aſcend from the 
Sun, and make them preſently fall 
back again into him, and by that Ac- 
tion increaſe his Heat much after the 
Manner that in our Earth the Air in- 
creaſes the Heat of a culinary Fire. 
And the ſame Weight may hinder the 
Globe of the Sun from being dimi- 
niſhed, unleſs by the Emiſfion of 
Light, and a very ſmall Quantity of 
Vapours and Exhalations. 

Do not the Rays of Light, in fall- 
ing upon the Bottom of the Eye, ex- 
cite Vibrations in the Tunica Retina ? 
Which Vibrations being propagated 
along the ſolid Fibres of the optic 
Nerves into the Brain, cauſe the Senſe 


of Seeing. For becauſe denſe Bodies 


conſerve their Heat a long Time, and 
the denſeſt Bodies conſerve their Heat 
the longeſt, the Vibrations of their 
Parts are of a laſting Nature, andthere- 
fore may be propagated along ſolid 
Fibres of uniform denſe Matter to a 


great Diſtance, for conveying into the 


Brain the Impreſſions made upon all 
the Organs of Senſe. 'For that Mo- 


tion which can continue long in one 
and the ſame Part of a Body, can be 


2 a long Way from one Part 
o another, ſuppoſing the Body homo- 
geneal, ſo that the Motion may not be 
reflected, refracted, interrupted or diſ- 
ordered by any Unevenneſs ofthe Body. 
Do not ſeveral Sorts of Rays make 
Vibrations of ſeveral Bigneſſes, which 


4890 vo a 


tions, 


according to their Bigneſſes excite 


Senſations of ſeveral Colours, much 
after the Manner, that the Vibrations 
of the Air, according to their ſeveral 
Bigneſſes, excite Senſations of ſeveral 
Sounds? And particularly do not the 
moſt refrangible Rays excite the ſhort- 
eſt Vibrations for making a Senſation 
of deep Violet, the leaſt refrangible, 
the largett for making a Senſation of 
deep Red, and the ſeveral interme- ' 


diate Sorts of Rays, Vibrations of 


ſeveral intermediate Bigneſles to make 
Senſations of the ſeveral intermediate 
Colours ? 

May not the Harmony and Diſcord 
of Colours, ariſe from the Proportions 
of the Vibrations propagated through 
the Fibres of the optic Nerves into 
the Brain, as the Harmony and Diſ- 


cord of Sounds ariſe from the Propor- 


tions of the Vibrations of the Air? 
For ſome Colours, if they be viewed 
together, are agreeable to one ano- 
ther, as thoſe of Gold and Indigo, 
and others diſagree. 

Are not groſs Bodies, and Light 
convertible into one another, and may 
not Bodies receive much of their Ac- 
tivity from the Particles of Light 
which enter their Compoſition ? For 
all fixed Bodies being heated, emit 
Light ſo long as they continue ſuffi- 
ciently hot, and Light mutually ſtops 
in Bodies as often as its Rays ſtrike 
upon the Parts. I know no Body leſs 
apt to ſhine than Water; and yet 
Water by frequent Diſtillations chan- 
ges into fixed Earth, as Mr. Boyle has 
tried ; and then this Earth being en- 
abled to endure a ſufficient Heat, 
fhines by Heat like other Bodies. 

The changing of Bodies into Light, 
and Light into ies, is very con- 
| n — 
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tions, we have ſtrong Impreſſions on our Minds, called ſimple 
Ideas, which we are able ro compare and compole, making of 


them complex Ones. 


From theſe we are able to draw abſtract 


Ideas, leſs dependant on Bodies, and by Concatenation and Ra- 
tiocination deduce complex Truths. 


ſormable to the Courſe of Nature, 
which ſeems delighted with Tranſ- 
mutations. Water which is a very 
fluid taſteleſs Salt, ſhe changes by 
Heat into Vapour, which 1s * of 
Air, and by Cold into Ice, which is 
a hard, pellucid, brittle, fuſible Stone; 
and this Stone returns into Water by 
Heat, and Vapour returns into Water 
by Cold. Earth by Heat becomes 
Fire, and by Cold returns into Earth. 
Denſe Bodies by Fermentation rarify 
into ſeveral Sorts of Air, and this Air 
by Fermentation, and ſometimes 
without it returns into denſe Bodies. 
Mercury ſometimes appears in the 
Form of a fluid Metal, ſometi mes in 
the Form, of a hard, brittle Metal, 
ſometimes in the Form of a corroſive, 
pellucid Salt, called ſublimate, ſome- 
times in the Form of a taſteleſs, pel- 
lucid, volatile, white Earth, called 
Mercurius Dalcis ; or in that of a red, 
opake, volatile Earth, called Cinna- 
bar; or in that of a red or white Pre- 
eipitate; or in that of a fluid Salt; 
and in Diſtillation it turns into Vapour, 
and being agitated in Vacuo, it ſhines 
like Fire. And after all theſe Chan. 
ges, it returns into its firſt Form of 
Mercury. Eggs grow from inſenſible 
Magnitudes, and change into Ani- 
mals; "Tadpoles, into Frogs; and 
Worms, into Flies. All Birds, Beafts 
and Fiſhes, Inſects, Trees and other 

Vegetables, with ' their ſeveral Parts, 


grow out of Water and watry Tinc- 


tures and 'Salts, and by Putrefaction 
return again into watry Subſtances. 
And Water ſtanding a few Days in 
the open Air, yields a Tincture, which 
(like that of Malt) by ſtanding lon- 
per yields a Sediment and a Spirit, 
but before Putrifaction is fit Nouriſh- 


34. The 


ment for Animals and Vegetables, 
And among ſuch various and ſtrange 
Mutations, why may not Nature 
change Bodies into Light, and Light 
into Bodies ? 

Have not the ſmall Particles of Bo- 
dies certain Powers, Vertues or Forces, 
by which they act at a Diſtance, not 
only upon the Rays of Light for re- 
flecting, refracting and inflecting them, 
but alſo upon one another for produc- 
ing a great Part of the Phenomena of 
Nature? For it's well known, that they 
act one upon another by the Attractions 
of Gravity, Magnetiſm and Electri- 
city; and theſe Inſtances ſhew the 
Tenure and Courſe of Nature, and 
make it not improbable that there may 
be more attractive Powers than theſe. 


For Nature is very confonfnt and con- 


formable to herſelf. How theſe At- 
tractions may be performed, I do not 
here confider. What I call Attracti- 
on, may be performed by Impulſe, 
or by ſome other Means unknown to 
me. I uſe that Word here to ſignify 
only in general any Force by which 
Bodies tend towards one -another, 
whatſoever be the Cauſe. - 
By Experiments compared with the 
great Quantity of Sulphur with which 
the Earth abounds, and the Warmth 
of the interior Parts of the Earth, and 
hot Springs and burning Mountains, 
and with Damps, mineral Coruſca- 
tions, Earthquakes, hot ſuffocating 
Exhalations, Hurricanes and Spouts; 
we may learn, that ſulphureous Steams 
abound in the Bowels of the Earth 
and ferment with Minerals, and ſome- 
times take Fire with a ſudden Coruſ- 
cation and Exploſion ; and if pent up 
in ſubterraneous. Caverns, burſt the 
Caverns with a great ſhaking of the 
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34. The Moo is the Second great Luminary of the Hea- 
vens. She is the neareſt Planet to our Earth, and much leſs 
than either of the primary Planets, moves round the Earth be- 
tween the Orbits of Venus and Mars, is diſturbed in her Motion, 
together with the Earth, by the Attractions of the other Planets, 
and particularly Venus, which is large and ſometimes very near. 
Theſe Difturbances render her true Place and that of the Earth 
uncertain to a great Degree of Exactneſs, and the Computation of 
the ſame for any paſt, preſent, or future Time, is a Taſk with the 


Earth, as in ſpringing a Mine, and 
then the Vapour, generated by the 
Exploſion, expiring word. 'n the Pores 
of the Earth, feels hot and ſuffocates, 
and makes Tempeſts and Hurricanes, 
and ſometimes cauſes the Land to 
ſlide, or the Sea to boil, and carries 
up the Water thereof in Drops, which 


by their Weight fall down again in 
Spouts. Alſo ſome ſulphureous Steams, 
at all Times when the Earth is dry, 


aſcending into the Air, ferment there 
with nitrous Acids, and ſometimes 
taking Fire, cauſe Lightning and 
Thunder and fery Meteors. For the 
Air abounds with acid Vapours, fit 
to promote Fermentations, as appears 
by the rufting of Iron and Copper in 
it, the kindling of Fire by blowing, 
and the beating of the Heart by means 
of Reſpiration. Now the abovemen- 
tioned Motions are ſo great and vio- 
lent, as to ſhew that in Fermentations 
the Particles of Bodies which almoſt 
reſt, are put into new Motions by a 
very potent Principle, which acts up- 
on them only when they approach one 
another, and cauſes them to meet and 
claſh with great Violence, and grow 
hot with the Motion, and daſh one 
another into Pieces, and vaniſh into 
Air, Vapours and Flames. 

As Gravity makes the Sea flow 
round the denſer and weightier Parts 
of the Globe of the Earth, fo the At- 
traction may make the watry Acid 


flow round the denſer and compacter 


Particles of the Earth for compoſing 


the Particles of the Salt. For other- 
wiſe the Acid would not do the Office 
of a Medium between the Earth and 


great- 


common Water, for making Salts diſ- 
ſolvable in the Water ; nor would Salt 
of Tartar readily draw off the Acid 
from diſſolved Metals, nor Metals the 
Acid from Mercury. Now, as in the 
rom Globe of the Earth and Sea, the 

enſeſt Bodies by their Gravity fink 
down in Water, and always endea- 
vour to go towards the Centre.of the 
Globe; ſo in Particles of Salt, the 


denſeſt Matter may always endeavour. 


to approach the Centre of the Parti- 
cle : So that a Particle of Salt may be 
compared to a Chaos, being denſe, 
hard, dry and earthy in the Centre; 
and rare, ſoft, moiſt and watry in the 
Circumference. And hence it ſeems 
to be, that Salts are of a laſting Na- 
ture, being ſcarce deſtroyed, unleſs 
by drawing away their watry Parts by 
Violence, or by letting them ſoak in- 
to the Pores of the central Earth, by 
a gentle Heat in Putrefaction, until 
the Earth be diſſolved by the Water, 
and ſeparated into ſmaller Particles, 


which by Reaſon of their Smallneſs, 
make the rotten Compound appear of 
a black Colour. Hence alſo it: may 


be, that che Parts of Animals and Ve- 
getables preſerve their ſeveral Forms, 
and aſſimilate their Nouriſhment, the 


ſoft and moiſt Nouriſhment ecafily 


changing its Texture by a gentle Heat 
and Motion, .till it becomes like the 
denſe, hard, dry and durable Earth 
in the Centre of each Particle. Bat 
when the Nouriſkment grows unfit to 
be aſſimilated, or the central Earth 
grows too feeble to aſſimilate it, the 
Motion ends in Confuſion, Patreiat- 
tion and Death. | 
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greateſt Mathematicians of the preſent Age, next to infuperable. 
Could this be made eaſily practicable, the geographical Situation | 


af Places on the Earth's Globe, and the Art of Navigation would 


be more certain. She is an opake Body, having her Light from 
the Sun, but continually preſents the fame Face toward our 
Earth, turns round her own Axis exactly in the ſame Time in 
which ſhe makes a Revolution round her Orbit, from which it 
has been thought that ſhe abounds with magnetical Matter like 


our Earth, and that her Poſition is directed thereby. One half 


of her Surface is illuminated by the Sun, the other half is dark. 
That Side facing our Earth, hath abundance of Irregularities 
and Protuberances with Light and dark Spots, which have beck 
taken for Mountains, woody or ruſhy Plains, Lakes and Seas 


of great Amplitude and Extent, alſo round Cavities, dark at 
Bottom, many Leagues wide, of great Depth, with conical 


Mounts in the Midſt which have been taken for deep Pits, ſome 
dry and others partly filled with Water. This Planet 1s very 


irregular in her apparent Motion, receding 360 Degrees, and 


traverſing through all the Signs, with wide Excurſions from 
North or South in about 27 x Days, in which Time ſhe finiſhes 
a Revolution round the Earth, her Orbit being inclined to that 
of the Earth, under an Angle of 5 + Degrees, and the Time 
of her coming to the South, about 53 Minutes later every Day 
than the preceding one. She apptars largeſt when riſing or 
ſetting (as doth the Sun) but meaſures leſs in Diameter then, 
than when ſhe is in the Zenith; the Cauſe of this is the Na- 
ture and Properties of Viſion. At the autumnal Equinox ſhe 
riſes about the ſame Hour for ſeveral Days together, which 
is occaſioned by the Poſition of her Orbit, the Poſition of the 
Earth's Orbit, and the Poſition of the Horizon at that Time, 
and as this is about the Time of Harveſt, ſhe 1s then called 
the Harveſt or Hunter's Moon. She caſts a very long conical 
Shadow, which falls on the Earth, when ſhe is between the Sun 
and Earth, this makes an Eclipſe of the Sun, the Earth alſo 
caſts. a much larger conical Shadow, which, when it is between 
the Moon and Sun, falls on the Moon and makes an Eclipſe 
of that Luminary. The Moon appears to have neither Clouds 
nor Vapours, and therefore is thought to have no Atmoſphere, 
or, if any, but a very thin one, nor is it known whether ſhe is 
inhabited, although generally ſuppoſed to be ſo, like our Earth. 
Other Particulars relating to this Cn may be ſeen in the 


| following Tables. 
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35. Mars is the fourth Planet in the ſolar Syſtem, and 
moves round the Sun between the Orbits of the Earth and Ju- 


piter. He is much leſs, and alſo leſs denſe than our Earth, to 


which he comes very near in Perigeon, and therefore ſometimes 
appears large, red and fiery, and gt other Times very ſmall. 
He has an Atmoſphere with a large dark Spot in the Middle 
of his Face, and other Irregularities, which probably are Seas 
and inhabited Lands. Other Particulars relating to this Planet, 
may be ſeen in the following Tables. 

36. JUPITER is the fifth, and by far the largeſt Planet in 
the To Syſtem, he moves rod the Sun, between the Orbits 


of Mars and Saturn, and has but a twenty-ſeventh Part of the 


Heat from the Sun that we have. He has a rough Face with 
dark Spots, and three duſkiſh Belts, or Girdles, croſſing his Bo- 


dy, all which are ſubje& to ſmall Changes and Alterations, 


and are therefore thought to be Clouds and Vapours ſwiming 
in his Atmoſphere; if ſo, this Planet muſt enjoy great Serenity 


of Weather, but if they adhere to his Body, great Diſorder and 


Confuſion” of Lands and Waters, he having all the other Pro- 
perties of a habitable World. Four Moons, or SATELLITES, 
are continually moving round this Planet, as the Moon moves 


round our Earth, all of which are within Jupiter's Blaze and in- 


viſible to the naked Eye, but are ſeen through a Teleſcope, in 
a right Line with each other and Jupiter, except when they 
are hid behind his Body, in his Shadow, or in his Rays, which 
latter Place renders them obſcure. The Immerſions and Emer- 
ſions of theſe Satellites furniſh frequent Opportunities for taking 


the Longitudes of Places at Land wherever the Eclipſes can be 


obſerved, the Immerſions being always to be obſerved when 


Jupiter is more Weſt, and the Emerſions when he is more Eaſt 


than the Sun, and theſe would anſwer the fame End at Sea, and 
make the Art of Navigation perfect, could good Teleſcopes be 
uſed fo as to keep the Planet and Satellites in View on the 
Ocean. Other Particulars relating to this Planet, may be ſeen 
in the following Tables. 


37. SATURN is the ſixth and higheſt primary Planet in the 


folar Syſtem. He is much larger than either of the Planets ex- 
cept Jupiter, and moves round the Sun in an Orbit of vaſt Ex- 
tent, between the Orbit of Jupiter below, and the fixed Stars; 
which are at an immenſe Diſtance beyond him. He is leſs denſe 


than our Earth, and has but little more than a hundredth Part 


of the Heat and Light that we 15 and therefore his e 
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Regions muſt be as many Times intenſly cold as at the Poles 
of the Earth's Globe. He appears ſmall, whitiſh and dull, 
with an irregular Surface like the other Planets, and probably 
hath Inhabitants. This Planet has a large and wonderful 
Ring. of ſolid Matter encompaſſing his Body, without any 
where touching it, of which extraordinary Phenomenon va- 
rious Conjectures have been made, but nothing certain is yet 
known. Five SATELLITES, or Moons, alſo continually move 
round his Body, like the Satellites of Jupiter round Jupiter's 
Body, the Immerſions of which can only be ſeen when he is 
Welt before the Sun, and the Emerſions when he is Eaſt after 
the Sun. Their Uſes being the ſame with thoſe of Jupiler, but 


not ſo viſible. Other Particulars relating to this Planet, may 


be ſeen in the following Tables. 

38. Cours, or Blazing: -ſtars, are Wt” 5 Planets, which 
move round the Sun, in elliptical Orbits which are very eccen- 
tric, and in their Motions they are regulated by the ſame Laws 
as the other Planets. Theſe Bodies are very numerous, their 
Orbits variouſly inclined, and it is quite uncertain when they 
will appear, their true Theory being but of late diſcovered, and 
their periodic Revolutions not yet obſerved, beſide which they 


are accelerated and retarded in their Motions by the Actions of 


the other Planets, which will always make the Time of their Re- 


turn very uncertain. They are opake Bodies, having their Light 


from the Sun, appear under different Forms and different Co- 
lours, generally with a long fiery Tail or Blaze, which makes a 
very frightful Appearance in the Heavens, in a dark Night 


when the Sky is clear. Some of them croſs the Orbits of the 


Planets, deſcend to their Perihelia nearer the Sun than Mercu- 
HY, and are there above 2000 Times hotter than red-hot Iron, 


from thence aſcend to their Aphelia, immenſly far beyond the 


Regions of Saturn, and are there moſt intenſiy cold. Their 
Tails are produced of the inflameable Matter of their Bodies and 

Atmoſpheres, which flies off in fiery Vapours by the Action of 
the ſolar Rays, and is ſo exceedingly rarified as to be able to 


produce no bad Conſequences on our Earth, ſhould it ever hap- | 


pen to be invelloped therein at a conſiderable Diſtance ; which 
poſſibly may be, for theſe Bodies, croſſing the ſolar Syſtem i in 
All Directions, may ſtrike againſt the Planets, and therefore our 
Earth, the Effects of which might be the uniting of the Bodies 
and their Centres of Gravity inte one, the Removal of the 

Oceans to other Parts of the Earth's Globe, and great Deva- 
a : tation 
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ſtation within, and on the Surface of our Globe. Otherwiſe, 
the centripetal Force of each Body, or a repulſive Power in 


both, may conſtruct a new Orbit for each, and the ſcattered 


Fragments be carried away with them. Such a Salute we hope 
will never happen to our Earth. The Origin and Uſe of theſe 
Bodies is not known, but they are thought to fall freely into the 
Sun, after making a great Number of irregular Gyrations round 
his Body, and that they are conſtant Supplies to him of freſh 
Fuel for maintaining his Blaze. Other Particulars relating to 
Comets, may be ſeen in the following Tables. = 
39. The Fixed STass, are thoſe apparently ſmall, lucid, 
twinkling Lights, which bedeck the Heavens when the Moon 
doth not thine, and the Sky is clear. They appear to riſe and 
ſet, or move round the Axis of our Earth in twenty-four Hours 
from Eaſt to Weſt, like the Sun and Planets, which is occa- 
fioned by the Earth's Rotation from Weſt to Eaſt, and are ſaid 
to be fixed, becauſe they continually keep the ſame Poſition a- 
mong themſelves. The more viſible Ones are but few, thoſe 
inviſible to the naked Eye are innumerable, when looked at 
through good Teleſcopes. They all ſhine with a native Luſtre, 
have no dependance on our Sun or any Part of the ſolar Sy- 
ſtem, appear like lucid Points through the beſt Teleſcopes, 
and probably are ſo many Suns, each having his Planets and 
Comets like ours. The Diſtance of theſe Stars is at leaſt 
40,000 Times greater than the Diſtance of the Sun from 
us; the Time which the Rays of Light take in coming from 
them to us is ſix Years, at the Rate of 10,000000 Miles per 
Minute, and their Diſtance from the Sun ſo great, that at either 
of them he appears but a lucid Point, as they do to us, and 
Ninety-nine hundredths of the intermediate Diſtance is dark 


Night. Many bright Places are alſo obſerved in the Heavens, 


which, when viewed through good Teleſcopes, appear to be 
innumerable Multitudes of ſmall Stars, of which the milky Way 
is one continued Band or Girdle paſting quite round the Hea- 
| vens. All the fixed Stars have an apparent Motion in a Direc- 
tion parallel with the Ecliptic, at the Rate of about 50 Seconds 
of a Degree per Annum, by which they are continually alter- 
ing their Longitudes, right Aſcenſions and Declinations, but 
their Latitudes remain invariable, or nearly fo; beſides this, 
they appear to deſcribe a ſmall Ellipſis round their true Places 
in the Heavens, which is occaſioned by the Abberation of Light, 
or its coming from thoſe Stars to us. ö 
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THE UNIVERSAL 
TABLES of the Solar SYSTEM, 


40. A TaBLE, ſewing the greateſt, mean, and leaſt Diſtances of 


the primary Planets from the S un, with their Eccentricities in 


Miles. 


Mercury 


Venus 


Earth 
Mars 


Jupiter 


Saturn 


Moon 


Greateſt Diſtance. 
Mill. Thouſ. 


| 37+7 52+ 480 
58.960. 7 10 
82.402. 920 


Mean Diſtance. 
Miles. 


31.445. 100 
58. 590. 00 
8 1. oO. ooo 


134.771.850 
441. 458.9 1042 1.289. 100 
816.737.0202. 578. 000! 


123.418. 12 


Miles. 


24.857. 280 
58.094.010 
79.597.080 
111.941. 190 
400. 890.060 


729.254. 360 


The like for the Moon from our Earth. 


| 258.131] 


> 240.675| 


Eccentricity, 
Miles. 


6.455-700 
427-770 


I 1.421.000 
20.290.500 


223.734 


44.307. 000 


17.016 


A TABLE, ſhewing the Diameters of the Sun and Planets in 
| "Miles, and ah the Surface, Magnitude and Quantity of Matter 
in each, the gate and Magnitude of our Earth being 1, or 


Unity. 


Sun 
Mercury 
Venus 
Earth 
Mars 
Jupiter 
Saturn 
Moon 


42. 4 T ABLE, ſeewing how many Miles the e move in theit 


Diameters. 


763.460 Miles 


2. 460 
7. 906 
7-942 
9 49 
81.135 
67.870 
5 


Surfaces. 
9.241 
IT 
nearly 1 
I 


T 


— 


3 
104 


73 


x 
TI 


Magnitud, 
888.300 
| IT 
nearly 1 

I 


1 
624 
| IT 


| 


8 Matt. 
200.000 


Orbits, per Day, Hour and Minute, at a Mean. 


Per Day. 


Per Hour, 


Mercury 
Venus 
Earth 
Mars 
Jupiter 
Saturn 


Moon 


2.181.818 
1.576.837 | 
1. 395-307 
1.074-235 
587.189 
433-301 


90.909 
65.701 
58.138 
44-759 
2 4.4.66 
18.054 


52 833 


2.201 


| 


1.515 


12 


| Per Minute. ; 


1.370.520 
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43. A TaBLE, ſhewing the Planets daily mean Motions, with the 
Number of Miles they are drawn from their Rectilinear Direc- 


f tions per Hour, their Denſities, Light and Heat, compared with 
* our Earth. | | | 
Daily Motions. | Hourly Grav. | Denfities. | Light & Heat, 
Sun t reſt.. Exel. LY 45.000 
Mercury 4 5' 32“ | 129 Miles | 14 | 7 
0 1 1:26 8 36+ 3 2 
0 Earth 0 39 3 #4 1 | I 
0 Mars | o 31 57 8 IF TS 
0 Jupiter | © 4 59 8 8 Ka 
5 Saturn | © 2 0 — | 2 
0 Moon | 13 9 24 IO - Top: $ = = 


44. A TABLE, ſhewing the Times in which the Planets move round 
| the Sun, and alſo round their own Axis. 


Rotations round Revolutions round 
their own Axes. the Sun. 
| Days. Hrs. Min. at reſt. 
Sun 25 5 O | Days. Hrs. Min. 
Mercury | © 6 © | -. 87 22 6 


Fas [oo 223-6 224 16 49 

Farth | o 23 56 365 5 49 

Afers i 0 410 OO 22208 

Jupiter © 9 56 4332 12 20 

Saturn | 29 10 1 | 10759 6 36 
</ 


2 | 
* 7 dos round 4 WA. 5 


45. ATABLE of the Inclination of the Planets Orbits, to the Plans 
of the Ecliptic, and the Inclination of their Axis to their own 
Orbits. 


ine. to Ecliptic, Axes Inc. » _ own 
Sun + 87 30 [At reſt. 
Mercury 6 54 | Not known. 
Venus 3 24 | Not known. 
Earth | coincident | 66? 30 
Mars 1 52 | Perp. nearly. 
Jupiter | x 20 | Perp. nearly. 
Fan 2. 20 1 91 Ar 

5 


Moon. | 18 | Right Ang. nearly. 
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46. 1 TABLE of the Sun and Planets greateſt and leaſt apparent 


THE UNIVERSAL 


Diameters, as viewed from the Earth. 


Sun 320 47” of” 
Mercury | © 11 48 
Venus t: 5 
Mars o 20 50 
Jupiter A 
Saturn | © 19 40 
Moon | 29 24 © 
47. A TaBLE, ſhewing the P 
| liums. 
Nodes. | 
Mercury | 15 I 54” 
Venus 25 54 
Earth © None. 
Mars 3 20 34 
Fupiter S 7 19 54 
Saturn S 21 49 54 


48. A TaBLE, ſpewing the mean Diſtances of Jupiter's Satellites 
from | his Centre, in Diameters 


their Revolutions round him. 


Satellites, 
Firſt 
Second 
Thad. - 
Fourth | 


49. A Tan, Hewing the Weights of equal Quantities of Mai- 


| Diamet. in Perigeon. 


Revolutions, 


317 40” 0 
ES; + 
"9 3+ 
D 22: 46 

„ .30 
11 

„ 


laces of the Planets Nodes and Aphe- 


-  Apheliums, 

2 13? 7 54 
W 4 19 54 
1 10 
* O 31 54 
9254 
7 27 49 54 


of his Body, and the Times of 


Diftances, Magnit. 
Days. Hrs, / 1 
2 1 1 27 6 2 
33 19 ont” 2 
37 86: 
12S 110 4 


ter, on the Surface of each Planet. 


Weights, | 


| | [ Weights, 
Sun 25 Mars - 
Mercury | +4 Jupiter 2 
Venus „S 1. 
Earth | i | Moon 4 


PLANISPH ERES. 31 


] 
; 


50. A TABLE, ſhewing the Mean Diſtances of Saturn's Satellites 
from his Centre, in Diameters of bis Ring; and the Times of 
their Revolutions. | eek h 


The Diſtance of Saturn's Ring from his Body 21.000 Miles, 
Breadth or T hickneſs of the Ring — 21.000 
Diameter of the Ring paſſing thro* Saturn 152.000 
Inclination of the Ring to the Ecliptic * 


Satellites. | Diſtances, | Revolutions. 

Days. Hrs. U 11 
%%%... ĩͤ = 
Second I a 1 


F 
Third I 18 4 12 25 10 
Fourth] 4 15: 22 41 28 
Fifth | 111 179 7 46 


z. A TABLE, Sewing in bow long Time each of the Planets are 
conjoined with the Sun. EE 


Mercury, in a Conjunction of the ſame Kind, in 115 Days. 
Venus, in a Conjunction of the ſame Kind, in 584 Days. 
Mars, in Conjunction with the Sun, every 780 Days. 
Jupiter, in Conjunction with the Sun, every 398 Days. 
Saturn, in Conjunction with the Sun, every 378 Days. 
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52. A TABLE, ſpewing how many Degrees the Sun is uſually under 
tbe. Horizon, before the Planets and Stars appear. 
Moon is often ſeen in the Day-time. | 

Venus when horned about — BY 
Jupiter and Mercury  —— — > ES 
Saturn and Mars — xp. 
Stars of the Firſt Magnitud — 1”. 
Second” =. wo ow 

Third — — — 14. 

Fourth — — 18 

Fifth — — — 8. 

Sixth — — — 17? 

Beginning and End of Twilight 18?. 
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33. XTanLy, ſhowing the Increaſe of Heat toward the Eguins 
785 Line, and its. Deerraſe toward the Poles, when the Sun is 
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54. ATaRLE, ſbewing when Venus and Mercury may be ſeen 
tbe Sun's Diſque, and at what Diſtance from his Centre. 


; h m | 
Venus | 1761 | June 6, | 5 55 Mom. | 4 15 abou 
Venus 1769 June 6,| 11 © Even: | 15 43 below 
Mercury | 1769 | Nov. 9, | 10 10/Even. - | 7 24 below: 
Mercury | 1776 | Nov. 2, | 10 19 Even. | 15 23 aboye: 
Mercury | 1782 | Nyv. 12, | ' 44 Even. 15 27 below 
Mercury | 1786 | May 4,| 6 57 Morn. -| 12 43 below, 
Mercury | 1789 | Dec. 6, 3 53 Even. | 20 above, 
Mercury | 1799 | May 7, | 2 34 Aftern. *4' 12 above. 

Venus 1996 June 10, . 13 Aﬀern. 13 36 above: 
Venus 2004] une 8, 7 18 Morn. | 6 22 below: 
: 2109 | Dec. 13, | 2 56 Aftern. | 14 36 below, 
Venus -| 2117 [ Dec. 11, | 4 3 Mom. 10 © 5 above: 
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TABLES of the Comets, and alſo Tables for finding the Nm 
Place, and thereby- the Tides for-many Years to come, are in er 
ted farther on. — c | 8 
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SO GRAPHICAL DEFINITIONS. 
b. N Maul in the foregoing Part of this Treatiſe, 


H M given a particular Account of the Laws, Periods, 


Diſtances, Velocities and other Affections of the 
a celeſtial Bodies, and ſhewn how the various Phe- 


mena of the Earth and Heavens do primarily ariſe from the 


abliſhed Laws of Matter and Motion; I ſhall now intreduce 
ich Definitions as gre neceſſary for underſtanding the Sciences 
Geography, Aſtronomy, and others depending on them. 
nd, becauſe in the Conſtruction of the terreſtrial and celeſtial 
obes, of which the univerſal Planiſpheres are Repreſentatives, 


d in, all Treatiſes of their Uſes, a peculiar Reſpect has been 


d to the apparent Motion of the Sun, Moon and Stars round 
ir Earth in 24 Hours, although at the ſame Time there be 
dt wanting ſufficient Evidence to evince that this Phenomenon 
principally owing to the Motion of the Earth itſelf: I ſhall 
dere fore, for the Sake of Eaſe and Analogy, introduce * 
ſes of theſe Planiſpheres upon the ſame Plan. 

56. A Circle, great or ſmall, is ſuppoſed to be divided i into 


| 6 equal Parts, called Degrees, each of theſe Degrees into 60 


% 
3 


l 


qual Parts, called Minutes, and each of theſe Minutes into 60 
qual Parts, called Seconds. And when a Circle is the greateſt 


at can be drawn on the Surface of a Globe, it is called a great 


ircle, but otherwiſe, a leſſer Circle of the Sphere. The Earth 
ath two Points in its Surface, diametrically oppoſite to each 


her, called its Poles, the one North, the other South. A 


raight Line, drawn from Pole to Pole, and through the Cen- 
c nf the Earth, is called the Zar!b's Axis, or Axis of the 
orld. The Equinoctial, or Earth's Equator, is a great Circle, 
ing all its Parts 90 Degrees from each Pole, and dividing 


Surface of the Earth's Globe into two Hemiſpheres, the 
> North, the other South. Meridians are great Circles paſ- 


> through the two Poles, and dividing the Earth into two 

miſpheres, the one Eaſt, the other Weſt. The ſen/ible Ho- 
208, is that Circle which divides the upper and viſtble Part of 
te Heavens from the loweſt and inviſible. The rational Hori- 
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201 is parallel to the ſenſible Horizon, but below it, by half the 
Earth's Diameter. The Tropic of Cancer is a leſſer Circle, 233 
Degrees North of the Equinoctial, and parallel therewith, The 
Tropic of Capricorn is a leſſer Circle, 23 + Degrees South of the 
Equinoctial, and parallel therewith. The Arctic Grele is a leſ- 
ſer Circle, 23 4æ Degrees from the North Pole, and the Antarc- 
tic Circle is a leſſer Circle, 23 æ Degrees from the South Pole. 
The Poles, Axis, Equator, Tropics and polar Circles being extend. 
ed into the Heavens, have like Names for the celeſtial Sphere. 
57. The torrid Zone, is all that Space of the Earth and Sea be- 
tween the Tropics of Cancer and Capricorn. The North temperate 
Zone, is that Space between the Tropics of Capricorn and the 
arctic Circle. The South temperate Zone, is that Space between the 
Tropic of Capricorn and the antarctic Circle. The North frigid 
Zone, is that Space between the North Pole and the arctic Circle. 
And the South frigid Zone, 1s that Space between the South Pole 
and the antarctic Circle. The Latitude of a Place, is its Diſtance 
from the Equator on a Meridian in Degrees and Minutes. Pa- 
rallels of Lalitude are leſſer Circles parallel to the Equinoctial. 
The Longitude of a Place, is the Number of Degrees and Minutes 
from the Place to a firſt Meridian, counting on a parallel of La- 
titude. Difference of Latitude, is the Number of Degrees and 
Minutes which one Place lieth more North or South than the 
other. And Difference of Longitude, is the Number of Degrees 
and Minutes of Longitude, which one Place lieth more Eaſt or 
Weſt than the other. e | 5 

58. Climates are certain Spaces, each of which is contained be- 
tween two parallels of Latitude, the longeſt Day in the Middle 
of one Climate being half an Hour longer or ſhorter than the 
longeſt Day in the Middle of the next adjacent Climate. There 
are 48 of theſe, 24 from the Equator to each Pole. Beſides 


which, there are 12 others, 6 from each polar Circle to its 


Pole, whoſe Breadths are ſuch, that the Sun appears to one a 
Month ſooner than it appears to the next adjacent one, in his Re- 
turn from the remoter Pole. Ampbiſcii, are ſuch as inhabit the 
torrid Zone, their Shadows being caſt either North or South. 
Periſcii, are ſuch as inhabit the frigid Zone, their Shadows 
moving round them. Heteroſcii, are ſuch as inhabit the tempe- 
rate Zones, their Shadows being caſt only one Way. Antoecii, 


are ſuch Inhabitants as live under the ſame Meridian, but on 
different Sides of the Equator, and equally diſtant therefrom; 
having the ſame Hour of Day or Night. Perioecii, are ſuch 


In- 


3 and | tn irs Brod 
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Inhabitants as live in the ſame Parallel of Latitude, but on dif- 
ferent Sides of the ſame Meridian, their difference of Longitude 
being 180 Degrees. Antipodes, are ſuch Inhabitants as are dia- 
metrically oppoſite to each other on different Sides of the Earth's 
Globle. | | 

59. A right Sphere, is when the Poles of the World are in 
the Horizon. A parallel Sphere, is when the Equator is in the 
Horizon, An oblique Sphere, is when neither the Poles nor the 
Equator are in the Horizon. When a Perſon faceth the North 
Point of the Horizon, his Right-hand directs toward the Eaſt, 
his Left-hand toward the Jeſt, and behind him is the South. 
Theſe are called the four Cardinal Points, between which are 
ſeven others, making in all 32, being 11 + Degrees diſtant from 
each other, as in the following Tables. Of the Cardinal Points, 
Geographers reſpect the North, Aſtronomers the South, Augurs 
the Eaſt, Poets the Weſt. Bearing, is that Point of the Com- 

ſs on which one Place lieth from another. Diſtance, is the 
8 of Miles or Degrees of the Equator, meaſuring from 
one Place to another. Rhombs, ſometimes called Loxodromi- 
ques, are curve Lines, leading from one Place to another, and 
cutting all the Meridians through which they paſs at equal 
Angles. hen, 

4 A Continent, is a great Extent of Earth, not divided by 
the Sea, having many Countries and Kingdoms. And an Ocean, 
or Sea, is a great and general Collection of Waters. An and, 
is a Part of the Earth encompaſſed round with Water. And a 
Lake, is a Tract of Water encompaſſed by Lands. A Promon- 
tory, is a Part of the Continent extending itſelf into the Ocean. 
And a Pay, is a Part of the Ocean extending itſelf between 
Lands. A Peninſula, is a Part of the Earth almoſt ſurrounded 
by Water, but joined to the Continent by a narrow Neck of 
Land, called an 1#hmus. And a Gulpb, is a Part of the Ocean 
almoſt ſurrounded by Lands, but joined to the Ocean by a nar- 
row Neck of Water, called a Streigbt. Mountains, Vallies, 
Moraſſes, Rivers, Rivulets, Springs, Fe. are generally well 
known, and therefore need not to be placed with the aforegoing 
Definitions, x. | 


ASTRO» - 


36 THE UNIVERSAL 


ASTRONOMICAL DEFINITIONS. 
G1. 


HE celeſtial Equator, is a great Circle in the Hea- 
vens, coincident with the Plane of the Earth's 
Equator produced, and dividing the Heavens into 
two equal Parts, called the northern and ſouthem 
Hemiſpheres. The Poles of the celeſtial Equator are two Points 
in the Heavens, diametrically oppoßite to each other, the one 
above the Horizon, and the other below the Horizon 1n any 
Latitude. The Axis of the World, is an imaginary Line drawn 

thro? the Earth's Centre from Pole to Pole. The celeſtial Meri: 
dians are great Circles croſſing the Equaror and meeting at the 
Poles. The Ecliptic, is a great Circle cutting the Equator in two 
oppoſite Points under an Angleof 2 2 + Degrees, and having the 
12 Signs, Aries V, Taurus S, Gemini n, Cancer S, Leo K, 
Virgo ur, Libra S, Scorpio m, Sagittarius 2, Capricorn W; 
Aquarius , Piſces . The Zodiac is a Zone or Belt, 18 
Degrees broad, on each Side of the Ecliptic 9 4, in ſome Part 
of which Space the Planets are always found. 

The Equinofial Colure, is a Meridian naſtirig chroogh the 
ng of Aries and Libra, or where the Ecliptic cuts the 
Equator. And the Sofficial Colure, is a Meridian paſſing thro' 
the Beginning of Cancer and Capricorn. The Poles of the Eclip- 
tic afe two Points in the Heavens diametrically oppoſite to each 
other, 23 + Degrees diſtant from the Poles of the World, and 
go Degrees diftant from the Fcli iptic itſell. The Latitude of 
a Star, is the Star's neareſt Diſtance from the Ecliptic. And 


T 


the Longitude of a Star, is the Number of Degrees and Minutes 


contained between the Star and a great Circle paſſing thro' the 
Poles of the Ecliptic and the Beginning of Aries, counting in 
that parallel to the Echptic in which boy Star is, from ries 
to Taurus, Sc. 0 

62. The Tropic of Cancer, is a leſſer Circle of the Heavens 
parallel to the Equator, and 23 4 Degrees North therefrom. 
The! Tropic of Capricorn, is a leſſer Circle of the Heavens, pa- 
rallel te the Equator, and 23 + Degrees South therefrom. The 
ArBic Circle, is a leſſer Circle. of the Tn, 2 3 + Degrees 
r from the * Pole. And the Antarelic Crete, is 4 


t 49-49; 5 leſſer 
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ſeſſer Circle of the Heavens, 23 + Degrees from the South Pole. 
The Zenith, is that Point of the Heavens, directly over our 
Heads. And the Nadir, is that Point of the Heavens, directly 
under our Feet. Amplitude, is that Point of the Horizon, where 
a celeſtial Body riſes or ſets, counting from the Eaſt or Weſt 
in Degrees and Minutes: Azimuth, 1s that Part of the Horizon, 
perpendicularly below or above any celeſtial Phenomenon, 
counting from the North or South Points of the Horizon, in 
Degrees and Minutes. Vertical Circles, are great Circles, paſ- 
ſing from the Zenith to the Nadir, and cutting the Horizon 
at right Angles. . Almacanthars, or parallels of Altitude, are 
lefſer Circles parallel to each other from the Horizon to the 
Zenith. Parallels of Declination, are leſſer Circles parallel to 
the Equator from the Equator to the Poles. © The Latitude of 
a Place, is the Height of the Pole above the Horizon, or the 
Diſtance from the Equator to the Zenith. The Altitude of a 
celeſtial Body, is its Height above the Horizon in Degrees and 
Minutes. The Declination of a celeſtial Body, is its Gt Enr 
from the Equator in Degrees and Minutes. 

63. Right Aſcenſion, is ſo much of the Equator as cometh to - 
the Meridian with the Sun br Star, counting from the Begin- 
ning of Aries, or where the Ecliptic cuts the Equator. Oblique - 
Accenſion, is ſo much of the Equator as riſeth with the Sun or 

Star. And Oblique Deſcen/ion, is ſo much of the Equator as 
ſets with the Sun or Star, counting as above. Aſcenfional Dif- 
ference, is the Difference between the Right and Oblique Af 
cenſion. Parallax, is the Difference between the apparent and 'F 
true Place of a celeſtial Body, the former as ſeen from the "t 
Earth's Surface, the latter as eſtimated from the Earth's Cen- , 
tre. Refraclion, is the Elevation of a celeſtial Body, appa- 
rently in Altitude, whereby it appears to riſe ſooner and ſet 
later than it really doth. Cofmical Riſing or Setting of a Star, is 
when the Star riſes or ſets when the Sun riſes. Anchronical Ri- 
ng or Setting, is when the Star riſes or ſets when the Sun fers. 
Heliacal Riſmg, is when a celeſtial Body hath been near the Sun- 
beams, and is viſible before Sun-rifing. And Heliacal Setting, is 
—_ the celeſtial Body ſets inconſpicuous with the Solar 
ays. 
64. A Gbericn Triangle, is a three. cornered Figure, whoſe 
three Sides are Arches of a great Circle of the Earth or Heavens. 
A ſ:herical Anple, is meaſured by the Arch of a great Circle, 
pailing from one of the Sides next che Sg to the * - 
g f | & Ole 
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thoſe Sides produced, at the Diſtance of 90 Degrees from the 
angular Point. Projefiion of the Sphere in Plano, or on a Plane, 
zs the Delineation of half a Sphere or Globe, as it would appear, 
was an Eye at reſt, a tranſparent Plane interpoſed between the 
Eye and Sphere at right Angles to the Axis of Viſion, and all 
the Parts of the half Sphere, as ſeen by the Eye, delineated on 
the Plane. A Planiſphere, is a Projection of the Sphere upon a 
Plane, and if it be that of the Earth, it is called a terreſtrial 
Planiſphere, but if it be that of the Heavens, it is called a cele- 
Rial Planiſphere. | | 
. - Univerſal Planiſpberes, are ſuch as will ſupply the Uſes of 


the terreſtrial and celeſtial Globes, or Models of the Earth and 


Heavens, with all the real and imaginary Lines belonging ta 
them ; and ſolve the Problems of Geography, Aſtronomy and 
other Sciences depending on theſe, by the Help of proper Data. 
An eaſtern terreſtrial Planiſphere, is an eaſtern Hemiſphere of 
the Earth, projected on the Plane of its Meridian. A weſtern 
terreſtrial Planiſphere, is a weſtern Hemiſphere of the Earth, 
projected on the Plane of its Meridian. An eaſtern celeſtial 
Planiſphere, 1s an eaſtern Hemiſphere of the Heavens, projec- 
ted on its Meridian. A weſtern celeſtial Planiſphere, is a weſtern 
Hemiſphere of the Heavens, projected on its Meridian. A 
Slider, Index, or Projefor, is a Projection only of the Meridi- 
ans, Equator and its Parallels. 
66. Chronology, is a Science whereby we underſtand the Parts 
of Time or Duration by the Motions of the celeſtial Bodies. A 
natural Day contains 24 equal Diviſions, called Hours. An Hour 
contains 60 equal Diviſions, called Minutes. And a Minute con- 


tains 60 equal Diviſions, called Seconds. A Year, is that Space of 


Time in which the Earth makes one Revolution in its Orbit. A 


Solar Year, is that Space of Time which the Sun apparently takes 


in departing from one Place in the Heavens and recurning to it 
again, this 1s, 365 Days, 5 Hours, 48 Minutes, 57 Seconds. 


"A fiderial Year, is that Space of Time in which the Sun returns 


to the ſame Poſition with reſpect to the fixed Stars, and this is 
365 Days, 6 Hours, 9 Minutes, 14 Seconds. The Lunar Year, 
is that Space of Time in which the Moon makes 12 Revolutions 
round the Earth, which ſhe doth in 354 Days, 8 Hours, 48 Mi- 
nutes, 38 Seconds. The Epact, is the Space of 11 Days, be- 


ing the Difference between the Solar and the Lunar Year. A 


Julian Year, is 365 Days, 6 Hours, or 365 Days, three ſuc- 
e&eung Years, and 366 Pays, every fquith Year, which 13 


called 
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called Biſſextile or Leap-year. A Gregorian Year, is the ſame 
a8 a Julian Year, only it begins the firſt of January, whereas 
the Julian Year begins the twenty-fifth of . March, and, as in 
the Julian Account, every hundredth Year is a Leap-year, ſo 
in the Gregorian Account, every four hundredth Year is a com- 
mon Year. France, Spain, Portugal, Italy, Poland; the Po- 
piſh Electors in Germany, and moſt other Places uſe the Gre- 
gorian Account or New-ſtile, and England changed from the 
Julian or Old-ſtile to the New, 2 September 1752, calling the 
next Day September 14. The Anticipation of the Equinoxes, is 
11 Minutes, 3 Seconds per Annum, being the Difference "og 
tween the Julian and ſolar Year, whereby the equinoctial Points 
are carried backward, or the Sun Canned forward a Day! in 131 
Fears. 
66. A Lunar ſynodical Month, is the Space of Timbi in d 
the Sun and Moon are parted and conjoined apparently after 
one Revolution, and this is 29 Days, 12 Hours, 44 Minutes, 
3 Seconds. A Lunar periodical Montb, is that Space of Time 
in which the Moon returns to the ſame Place of the Ecliptic, 
and this is 27 Days, 7 Hours, 43 Minutes, 8 Seconds. A civil 
| Month, is from 28 to 31 Days. An artificial Day, is the Space 
of Time from Sun-riſing to Sun- ſetting. An aſtronomical Day, is 
the Time in which the Sun apparently leaves the Meridian and 
returns to the ſame again. A civil Day begins with the Jews, 
Greeks, Bobemians, Italians and Chineſe, at Sun-ſetting ; with the 
Perfians and Syrians, at Sun-rifing ; with the Egyptians, Romans, 
Engliſh, French, Spaniards, Germans and Dutch, at Midnight ; 
with the Arabians and modern Aſtronomers, at Noon ; and nds 
at the Beginning of the ſucceeding Day. Equal Time, is that mea- 
ſured out by Clocks or Watches. True Time, is that meaſured 
out by the unequal apparent Motion of the Sun, or rather the 
Motion of the Earth in its Orbit. 

67. The Cycle of the Sun, is 4 Times 7, or 28 Years, in 
which Space of Time the Dominical or Sunday Letters A, B, C, 
D, E, F, G, do make all their Varieties with the Days of the 
Month according to the Julian Account. But as this Cycle is 
11 Minutes and 3 Seconds of Time ſlower per Annum, than 
the ſolar Year, the Julian Account, in every 1303 Years, muſt 
be a Day later than the Sun. Hence, although at the Nicene 
Council, Anno Dom. 325, the Equinox was March 21, Anno 
Dom. 1582, it was March 11, when "IP" Gregory added 10 
. and directed as above. 
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68. A Lunar Cycle, otherwiſe called the Golden-number, is 
the Space of 19 Tears, propofed by Meton, 432 Years before 
Chriſt,. and which has been continued in the Julian Account, 
for ſhewing all the Poſitions or Aſpects which the Sun and Moon 
ean make with each other; and for ſettling Eafter-day the firſt 
Sunday after the firſt full Moon, happening after the twenty-firſt 
Day of March, or vernal Equinox. But this Number hath been 
found defective, by 1 Day in 304 Years z and feeing it is now 
near 4 1 Times 304, or near 1444 Years ſince the Nrrene Coun- 
eil; therefore the new Moons according to this Cycle, do hap- 
pen about 44 Days ſooner than they really do in the Heavens. 
69. A Chaldean Saros, is that Space of Time in which the 
Sun and Moon make all their various Poſitions: or Aſpects to 
each other, with reſpect to the Earth. This is performed with 
but little Inequalities in 223 Lunations, or 18 Tears, ro Days, 
7 Hours, 43 Minutes, 30 Seconds. Therefore, add theſe Years, 
Days, Hours and Minutes, to the Day, Hour and Minute of a 
new Moon, full Moon, Eclipſe of the Sun or Moon, and you 
have the Time when that Lunation or Eclipſe will return with 
much the ſame Circumſtances as before. Thus much may ſuf. 
fice for the Definitions of Time; indeed the Antients uſed other 
Periods, but they were much leſs certain than the Julian, whoſe 
Simplicity and Certainty is ſuch, that for the Purpoſes of Aſtro- 
nomy, it ſeems to be preferable to the Gregorian itſelt. 


70. 1 TAE, ſbewing bow. many Days muſt be added to the 
. Julian Account, for reducing it to the Gregorian. 


1700 Leap-year 11 Days | 2800 Leapyear 19 Days 
1800 — 12 2900. 20 

1900 — 13 e ee e & 
2000 Leap-year 13 13100 :- 22 
2100 14 32 OO Leap. year 22 
2200 15 1.200 TII—e—Hy 

-' + 205 — 16 | 2400 — 24 
2400 Leap. year r6 | 3500 — 25). 
2500 — 17 | | 3600 Leapyyear ns 
2600 —— 18 3700 — 26 
2700üꝛ — 19g | 3800. — 27 45 
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The Sun's Place in the EcLIP TIC, 
Right AscENSTION, DECLINATION 
and EQUATION of TIME for every 
Day in the BIssEXTILEVear, 1760. 
a1 ͤ | 


His apparent Diameter, hourly Motion, Time 
in tranſiting the Meridian, and Diſtance from 
the Earth in Miles, every tenth Day. 


41 


Note. This Table being calculated for the Year 1760, New. Style, 
N and the Meridian of London, may be readily uſed for any other 
Year of the preſent Age, adding 17 48” for every ſucceed- 
ing Biſſextile Year, and ſubtracting 14 20” for every Year 
after Leap Year, the Sum or Remainder ſhews the Sun's 


Place for that Day; oppoſite to which, or by a propor- 
tional Difference, you have the Right Aſcenſion and Decli- 
nation required. 


Numbers to be added to, or ſubtracted from the Sun's Place, in the following 


Table, from 1 to 40 Years; beſides, which, for an exact Determination, a 
* Allowance ſhould be made for any Part of a Year. 


9 ſub. 
10 ſub, 


„ i” 


14 20 
28 40 
0 


1 48 


1 32 
. 26 52 
41 x2 


3 36 
IO 44 


25 120 


12 add 
13 (ub. 


16 add 


20 add 


14 lub. 
15 ſub. 


17 ſub. 
18 ſub. 
19 ſub. 


17 


11 ſub. * 24 


5 24 
8 56 
23 16 
37 36 
7 12 
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24 8 


35 48 
9 O 


21 ſub. 
22 ſub. 
23 ſub. 
24 add 
25 ſub. 
26 ſub. 
27 ſub. 


28 add 
29 ſub. 
30 ſub. 
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& 20 
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34 © 
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32 
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32 12 
12 36 
L 144 
16 4 


31 ſub. 


32 add 


33 ſub. 


34 ſub. 
35 ſub. 
36 add 


37 add 
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39 ſub. 


40 add 


THE UNIVERSAL 


- 
* 
A 


JaxvAkv. 
. Right Af. Declina- Clocks 
E © Place. | cenfion. tion, | bef ©. | 
5 1 
3 S. D M. S. H. M. S.] D. M. S. M. S. 
11 a FF 10 36 37281 32 37 23 2 51 3 B 59 
215 11 37 282 38 5022 57 45| 4 235] 
3c 12 39 0283 45 122 52 12 4 56 
44 13 40 120284 51 5/22 46 11] 5 23 
5 e| 14 41 23285 57 2/22 39 42] 5 50 
6|f 15 42 35|287 2 53/22 32 46] 6 5 
-| 2g 16 43 288 8 37 22 25 23] 6 43 
842 17 44 289 14 1322 17 34] 7 9 
915 18 46 290 19 4322 9 200 7 34 
1010 19 47 791 25 $1342 © 40] 7. $9 
mo 20 48 26|292 30 1721 51 33] 8 24 
12e a1 49 351293 35 2018142" 37's 47 
31/ 22 50 44294 40 14|21 32 4| 9 10 
14] z 23 51 510295 44 $7121 21 42} 9 32 
1514 24 52 58295 gy 3021 10 559 64 
—1— — — — — 
161 28 54 $1297 53 53129 $9 44/10 15 
17] c 26 55 11298 58 6120 48 90 35 
18 4 27 56 300 2 820 36 10010 55 
19 e 28 57 301 6 20 23 48811 14 
f 20 58 302 9 40 a 11 2131 32 
2 * 0 59 303 13 919 57 5311 49 
a s © 304 16 26119 44 2312 6 
3 $ 305 19 31119.30 31012 21 
- 4 2 32306 22 2519 16 17]12 36 
4 8 3 307 25 6119 14212 50 
* | mo aner —— 
e 6 4 291308 27 35118 464603 4 
F} 7 5 271309 29 52118 31 2913 16 
1 8 6 310 31 5718 15 553 28 
a 9 7 2o|311. 33 $1117 59 $7]13 39 
b 1 8 151312 35 32117 43 42113 49 
c 119 44313 36 5917 27 8113 58 
— | — Fes 
Semi Diam. © | Lourly Mot. | Tranl. Mer. | © Dit. from Earth. | 
23 1 Miles. 
33 0 2 28 79.630290 
32 2 21 | 79 996410 
2 29 80. 172180 


— 
0 


— „ —_ "—_— 
* . 


FEBRUAR. 


PLANISPHERES. 


{ 


— _— 


O's Place. 


Right Af. 


eenſion. 


Declina- 
tion. 


— | 
S D. M. S. IDB. M. lo 


1 


> 
Y 
2 
= 
8 
2 
f 
2 
3 
4 
5 


16 13 14 


13 10 50 
14 11 39 
15 "18 27 


— 


17 13 $9 


315 39 16 
316 40 6 
317 40 44 
318 41 10 


— — 


319 41 23 


& 12 10 01314 38 14 17 10 15 


16 53 3 
16 35 35 
16 17 50 
15 59 48 


— u — 


5 41 29 


18 1443320 41 245 22 54 
19 16 25321 41 1215 4 3 
20 16 61322 40 48114 44 57 
21 16 45323 40 12þ14 25 37 


* — 


* 


8 0 O 


17 23 24114 6 3 
25113 40 15 
15113 26 13 
540135 57 
21012 45 29 


— — —n—— ano Rane 


12 24 49 
„„ 
11 42 $3 
11 21 39 
. 
10 38 39 
10 16 54 
| 9 54 59 
19 32 56 
Yy 1038 
8 48 24 
8 25 56 
340 58 41} 3 3 20 
3 341 54 53] 8 40 38 


Semi Diam. O | Hourly Mot. Tranf.Mer. © Dili. from Earth. | 
| Miles. | 


79.849800 


79-9964 10 
E 80. 172180 


1 
3 
D 
4 

e 
F 
4 

a 

b 

c 

4 

e 
LF 
g 

a 

b 
4 
e 
2 
8 
a 
Al 
SF: 
4 
e 
Fa 
g ; 
4 
34 
8 


| 
7 4 


16 242" in 7 17 
1 1 


=. : I2 


1 


—— a ID 7 by w _ 2 . — err Ser ned - = or _ —_ —_— —— —— = — — — 
— e V ⅛ —ͤͤ 7 DC — een gn otter — - = yu —— < — ” = 
I * * we a 3 4 
s - * : \ — « 
* * R * * +& HY * * 9 e f — — S _ K * - 
N 4 * * 4 2 A 7 o — * 3d IF np * "- * 4 * — a i + * 2 . — * — _ — - . * 4 Sin . vm Pwded — — 
„* — 3 £ 1 = - 2 4 


Marcn.. 


44 


THE UNIVERS A L 

=  Maxca. 3 _ 
|>| 8 N Right Aſ- Declina- Clocks 
V 2 ©'s Place. cenſion. tion. |bef. © 
2] Dd | 

S|S| + 5 gory — 
S 1 8 S. D. M. S. D. M. S. D. M. S.] M. S. 
1 „ [> 11 2414342 50 57] 7 17 8001238 
2| 0 12 24 18|343 46 54 © 54 55112, 25 
317 13 24 20344 42 44 6 31 54/12 12 
404 14 24 200345 38 27 6 8 48 11 58 
5| 4 15 24 181346 34 3 5 45 3611 44 
— — — — | — 

6| 6 16 24 14347 29 33 5 22 20[11 30 
cy! 17 24 81348 24 57 4 59 011 15 
8 4 18 24 01349 20 15 4 35 360 59 
9! e 19 23 491350 Ig 26 4 12 10010 44 
10 20 23 37 351 10 32 3 48 4010 28 
1112 21 23 23352 5 I 3 25 - 10 11 
12| a 22 23 8353 32 3 2 31| 9 55 
13 5 23 23 50353 55 26 2 37 53| 9 38 
14] c 24 22 29354 50 15 2 14 149 20 
5] 4] 25 22 71355 45 2| 1 80 349 3 
— —— —— — — — — | 

16| e 26 21 43356 39 44| 1 26 53 8 45 
1717 27 21 17357 34 25 1 3 12; 8 28 
18 2 28 20 49358 29 2 © 39 30 8 10 
19 4 29 20 19359 23 360 O 15 48 7 51 
, | North. . 
20 6 4 01947] 018 900 74/7. 33. 
— | _—— | C—C—_—— — — ————_—s 

21 3.20732} -.1 , 
22 4 2 18 36 2 8] o 55 12| 6 56 
23 & 3 17 57] 3 136 1 37 
24% 4 17 16] 3 56 30 1 42 23 6 19 
+ 7 (1 | 5 16 34| 4 50 30| 2. 5 55 6 © 
252 615 6 5 44 56! 2 29 25 5 41 
12716 7 15 1 6 39 21| 2 52 52| 5 22 
28| c 8 14 v2] 7-33 481 3 16 16] 5. 4 
29] 4 9 13 22} 8 28 16] 3.39 360 4 45 
30 e 10 12 291 9 22 44] 4 2 524 2 
31] f 11 11 34] 10 17 13] 4 26 2ʃ 4 
D.] Semi Diam. © | Hourly Mot.] Tranſ Mer. O Diſt. from Earth. 
8 2 FL U I | * U H £0 2h 

I 16 14 2-0-6 4-2-4 80.352810 
11 6 121 S 0 445 2 80.570700 
21] 16 TS 72 28 SJ} ® -Þ | 80.800740 


1 


my — 


ApRII. 


PLAN ISPHERE s. 


45 
- ApriL. 
[= 3 _ Right Aſ- | Declina- Clocks | 
V | © 5 Place, | cenſion, tion. I bef. © 
S]D 
5 2 — — 
S|=|. S. O. M4. S.] D. N. S. D. M. S N. S. 
ile TY. 12.1037 11 11 44 4 49 8 3B49 
2] a 13 91338] 12 6 17] 5 „„ 
31s 14 8 37] 13 © 52] 5 35 © 3 13h 
46 „ is 7 33] 13 55 29] 5 57 560 2 55 
514 16 6 28 14 50 8 6 20 391 2 77 
61 7 5 21] 15 44 51] 6 4 17] 2 19] 
717. 17 4.11] 16 39 36] 7 548% 2 
8] g 19 2 59] 17 34 25] 7 28 111 44 
9] a 20 1 46 18 29 19] 7 50 26151 i28! 
10 6 21 0 3 19.24 17] & 18 2000068 
ale 21 59 14] 20 19 18] 8 34 24| 0 54 
1244 22 57 55 21 14 24] 8 56 26] © 38 
13] e 23 55 34] 22 9 351 9 15 8110 123 
147 24 55 10] 23 4 50] 9 39 41] © 7 
154 / 25 53 44] 24 © 1010 1 4] oA $8 
graced Pome by | == 4 
16] a | 26 52 17] 24 55 37110 22 18] 0 23 
17] 6 27 50 48] 25 51 10110 43 2100 37 
18] c 28 49 18] 26 46 48811 4 14] © gi] 
19] 4 29 47 45] 27 42 33111 24 $818 1 5 
20] e 8 o 46 11] 28 38 23|11 45 26] 1 18] 
— ne, HOARY wat — | : 
21 1 44 34] 29 34 20012 5 46] 1 31 
223 2 42 56 30 30 23112 25 541 1 43 
2314 3 41 15] 31 26 32/12 45 49] 1 55 
24] 6 4 39 33] 32 22 5013 5 31] 2 6 
25] c 5 37 49] 33 19 16113 28 12 17 
26 4 6 36 41 34 15 49113 44 18 2 27 
27] £ 7 34 16] 35 12 26|14 3 20] 2 37 
28] f| 8 32 27] 36 9 16]14 22 9f 2 47 
29| g 9 30 36] 37 6 1014 40 44] 2 55 
zo' al 10 28 43] 38 3 12114 59 6l 3 4 
D. | Semi Diam. O] Hourly Mot. | Tranſ. Mer. | © Diſt. from Earth. 
| 3 1 7 71 * 8 
1 5 2. 7 © 2- 8 81.059940 
11 | RT s, 26 17 3 81.293220 
21 3 1 2 10 81.845280 J 


May. 


5 
* 
— 3 2 
— —— = ENS — — 2 — ow > — 
2 — — 222 
- EA 
4 * 2 = d r - 4, — * - — 2 — - 2 2 8 
r 4 * — . —— 2 8 2 — — if — ——ů— 
— — 1 my on 1 :43 4 2 2 4 . 2 * 
5 — ape "my * — 
. 


ñ:L—— — ꝝ— 
* - SF 
* - 


May. 


Y 


* 
I 


wad „% 9 2— 


* 
- 


_— 


— 


Ses les ANS 


0 —», % | N 2 8 2 X. „ Sunday Lett. | 


* 
* 


1 


Right Aſ- 


cenſion. 


— 


ö 


D. NM. 5 


— 


39 0 24 
39 57 44 
40 55 12 
41 52 47 


— 


53 35 11 


57 33 82 


49 38 43 


54 34 38 
55 34 14 
50 33 591 


| 01 34 45 


58 33 53 
99 34 31 
60.34 20 


62 35 18 


OO ow Ow +» VI tv = 


18 26] 


66 38 37 


63 35 57 
64 36 43 
65 37 36 


67 39 


40 
68 41 


2 


18 


—. 


20 


20 
1 — - 


0 


£3 IR 


Declina- 8 
tion. 


D. N. S. 


15 17 12 
35 * 
"> 532 371 3 
16 9 58 
16 27 11 3 


10 43 49 
6] 17 
17 16 35 
17 32 31 
17 48 10 


——— 


18 18 34 
18 33 19 
— 118 47 37 


. 
19 29 12: 
19 42 20 


7 9 


20 19 48 


13 
43 11.3 
20 54 66 3 


15 12 
a2 25. 12 
21 34 49] 3 
2144 5 
21 52 58 


O 214 


1 


„ 


99 99.99 þÞ þÞ 


232 


450 


298688 
8K 
rl 


2 
N 


_— 


a 

8. 

A 
198 
1 © 1 


| Hourly Mot. 


Tranf. Mer. 


O Dit. from Earth 


25 2 
2 5 


24 o 


| 


Miles. 
81.724120 
81.910440 
82.070010 


. 


Juns. 


PLANISPHERES. 


—— 


Jux: | 
e ee | 
>| = * Right At Af: | Declina- T Clocks | 
by 4 be, Jace tion. alter O. 
25 
8 —_ 1 
3A D mn 
11 II 11 17 511 69 42 2422 9 35 2437 
27 12 13 153] 70 43 5022 17 i9]i2 tas 
312 13 10 38] 71 45 22122 24 40] 2 18 
4142 14 8 1 72 47 qa % 
565 15 5 23] 73 48 43022 38 13] 1 
6| c | 16 2 44\ 74 50 30|22 44 24] 1 
714 17 © 31 75 5 „% 
8] e 17 57 22] 76 54 18|22 55 32] 1 
917 18 54 40] 77 5.1823 © 30| 1 
fg] 19 51 581] 78 58 2323 c aff 
"+ 7 = a 
a 20 49 15 o 31123 9 14] © 50 
b 21 46 32 2 4223 13 of © 38 
c 22 43 48 4 56123 16 20] 0 26 
4 23 1 4 712123 19 16 o 
e 24 38 19 9 30123 21 48| o 
fl 2535 35 34 11 5023 23 550312 
g 26 32 48 10 25 37% j 8 
a 27 30 2 31 26 54] o 38 
bl 28 27 15 5323 27 47] © 50 
c 29 24 28 10 23 1881 !: 
d 28 o 21 41 38 28 181-1 | 
e 1 18 53 6 © 27 56 1 
E 2.10: 5 28 21 27 ol 
g $13; 07 30 41 25 5881 
a 4 10 29 o 24 22 2 
b 5 7 41 16|23 22 21 2 
c 6. 4iTE 30 19 56 2 
4 7 22 3 45 17 61 2 
el 2592 14 Fo 13 396 3 
Fs 8 56 26 57023 10 13] 3 
D.] Semi Diam. O] Hourly Mot. Tranſ Mer: 


© Diſt. from Earth. 


YU " 


A 734-328 
„ 
2 23-30: 


16 


Miles. 
82. 3 10950 
82.301670 


— — 


82 255940 


— 


* * 


4 | 8 
1 a 
- 


THE UNIVERSAL 


: Tory. 
| = | R Right Aſ- Declina- | Clocks 
318 on Place. — tion. bef. ©. 
E 8. P. M S. O. 4½ & b. 4 F. M. S. 
112 8 9 53 37100 45 5923 6 10 3B 20 
214 10 50 48101 47 57123 1 42] 3 31 
315 11 47 59] 102 49 51/22 56 50 3 42 
4] c 12 45 10[103"51 4iÞ22 51 35] 3 53 
514 13 42 22 2. . 26122 45 56] 4 3 
6 2 14 39 33] 105. 55 4122-39 $3] 4 23 
7141 15 36 45106 56 3722 33 26] 4 23 
812 16 33 571107 58 5/22 26 35 4 32 
Of a 17 31 10108 59 28022 19 21] 4 41 
106 18 28 22110 © 4422 11 45] 4 50 
i] c 19 25 35 111 1.54122 3 46] 4 58 
1214 20 22 488112 2 58121 55 2445 5 
134 21 20 i 3 cn a0 29] 5 1g 
1447 22 17 1714 435/21 37 32] 5 19 
1814 23 14 32]tic 6 274821 28 31 5 28 
21 — — 
1612 24 11 47116 6 121 18 12| 5 31 
1715 25 9 27 6 26% 8 of 5 36 
18] c 26 6 188118 6 4420 57 26| 5 41 
ig] 4 27 334019 6 54120 460 31] 5 45 
20] e 28 O gi]120 6 56120 35 14| 5 49 
2117 28 58 921 6 5020 23 37] 5 52 
228 29 55 281122 6 3620 11 39 5 54 
23] a NX o 52 47]123 6 12119 59 2o| 5 56 
24| 6 150 71124 5 40/19 46 4265 57 
dy 5 2 47 2615 7 2 33 445 8 
264 3 44 491126 4 11119 20 27] 5 58 
7 4 42 11127 3 12119 6 Fo 5 58 
287 5 39 351128 2 518 52 54] 5 57 
12508 © 36 59129 © 49118 38 39] 5 55 
30 7 34 24129 59 23118 24 65 53 
31 8 31 50 130 57 49 18 9 16 5 50 
D. Semi Diam. © | Hourly Mot. |Trani.Mer. | © Dift. from Earth. 
+ 5 n Miles, 
F148 © £0 17 82.3697 10 
15 50 16 82.346220 
Ic 81 15 82. 2838500 


PL ANIS PH ERES. 49 


ASSL 
n oY __ 5-7 
>| >| pl Right Aſ-Declina- Clocks 
8 . | ©'s Place. cenſion. tion. bef. ol; 
c | 8| | 
2 31 S. D. M. S.] D. M. S. ID. M. S. S. 
ns | — + — ( — —— — | rr A UB—— . 
1 XR 9227/13 56 5/7 54 7] 5347 
2| 4 10 26 45|132 54 13]17 38 41] 5 43 
. 11 24 131133 52 11/17 22 58 5 38 
447 12 21 421134 49 59/7 658] 5 33] 
5|& 13 19 12135 47 39% 50 4 5 27 
16] 4 Fr 14 16 441136 45 11116 34 7| 5 201 
716 15 14 171137 42 34]16 17 17] & 13 
8] c 16 11 321138 39 48816 1165 61 
o| d. 17 9 £31 039 36 54]15 42 50] 4 58 
1 18 7 45142 33 5/15 25 14] 4 49 
— — — —U— — — — — —2— 
IFBE 19 4 4% 30 39115 7% 
12141 J 20 2 2142 % 1914 49 74 | © 
Gs 210 32/743 23 $0414 30 574 : 19 
14] 6 21 57 44]144 20 1314 12 24| 4 8 
151 22 55 271145 16 29113 53 37] 3 57] 


| —— . — — — — 


g f e 
16 4 2353 12/146 12 37/13 34 37] 3 45 
1. 24 50 581147 8 3813 15 24] 3 32 
18167 25 48 45048 4 31]12 55 58] 3 19 
9134 26 46 33149 0 1512 36 19] 3 6 
200% 27 n 23149 55 52112 16 282 62 
enen 28 42 i r gr 231 66 26 21 ph 
22} ce 29 40 9151 46 48811 36 13] 2 221. 
2314 Im o 38 41152 42 6111 15 4842 7 
244 Fr 36 11h 3e 143627509 
26 2 33 580154 32 22110 34 28 1 134 
26 E 3 31 $71155-27- eee 

27 @ 6 4 29 58156 22 14] 9 52 26] 1 2 

28 5 nn 5 28 11157 17 21 9 31 11] © 44 
29 1 6 26 5158 11 44] 9 9 46] © 27 
3004 E 7 24 159 6 21] 8 48 13] © of. 
31162 8 22 19160 o 54] 8 26 30 OA 10 


Sas, 


D. | Semi Diam. © | Hourly Mot. Tranſ. Mer. O Diſt:from Earth 
yp 15 1 1 jt 1 #8 | Miles. * 
1 15 | 53 2 23 7 2 13 | n 
117 em 54 % 2 23 16 8 2.034370 
21 15 56 L 3 24 8 e 81.867510 


v- | H SEP- 


THE UNIVERSAL 


SEPTEMBER. 


—ü— 


h- day. 


'O's Place. 


S. P. M.S. 


Right Af. 


cenſion. 


D. M. S. 


— 


» = | Mont 


* 


* S Sunday Lett. 


i 
' 


| aw 


r 


IR 9 20 29 


10 18 40 
11 16 53 


12 15 9 
13 13 26 


160 55 22 
161 49 46 
162 44 6 
163 38 23 
164 32 37 


* 


— if = 
— | 00 O0 Ov 


4 14 11.44 


15 10 

16 8 2 
17 6 50 
18 5 16 


19 344 
20 2 14 
21 © 45 


22 59 18 


22 57 53 


23 56 30 
24 55 10 
25 $3 52 
26 52 35 
27 51 20 


165 26 46 


166 20 52 


167 14 55 
168 8 57 


169 2 57 


—— * „1 TO nr 


171 44 44 


169 56 54 
170 50 5 


172 38 37 
173 32 35 


177 8 4 


— — 
174 26 23 
175 20 17 


176 14 11 
178 1 58 


28 50 8 
29 48 57 


|= 0 47 49 


1 46 43 


178 55 54 


179 49 52 


180 43 52 
181 37 53 
1182 31 55 | 


% © Þ 1 Dt &% W * 1 a,” n | >, a0 >| am >» | 


183 26 2 


184 20 12 
185 14 26 
186 8 43 
187 3'3 


Tranſ. Mer. 


nä —_ WT —— "0 


4”, 


1 
1 
2 
2 


\O 000 


** 


* 


© Diſt. from Barth, 


* 


Miles. ; 


81.655 290 
81.440640 


81.212220 
— a 


31 


— 


| Right Af. | Declina. | Clocks | 
© Place. cenſion. tion. after O. 


__——. 


. 


F. D. M. S.] D. M. S.] D. M. S. M. S. 


2 8 39 55187 57.28] 3 26 25 
939 5188 51 57]. 3 49 43 
| 10 38 171189 46 31] 4 12 59 

11 37 31190 41 10] 4 36 12 

12 36 471191 35 55] 4 59 22 
— —— — — — — — ¶— 8 
13 36 5192 30 45 5 
14 35 25193 25 410 5 
15 34 48194 20 44 : 
6 


Min. rn AMO. A. a4 
_ 


Ns | Sunday Lett. 


1 
* 


_ —"— 


— 

G 
GI 
a» 
vo 


195 15 55 
17 33 40 196 11 12 


— 1 — ——½⁴ „ 


118 33 91197 636/716 50 


F 
34. 
c 
4 
I2] x | 19 32 40198 2 $8| 7 39 26113: 
31 f { 20 32 13]198 57 48] 8 1 55|n3 
11442 21 31 48199 53 35| 8 24 18 
11512 22 31 25 200 49 31 8 46 35 
14 | — — —  ——————_ 
163 2331 4/201 35 35] 9 8 43 
17e | - 24 30 45202 41 48 9 30 43 
1181 2 25 30 28203 38-10] 9 52 35 
ie | 26 30 13204 34 42110 14 195 
= Fo | 27 30 1205 31 2510 35 5318 
Feen oa, _ — 3 — — — — 
421K 28 29 51 206 28 110 57 185 
12204 29 29 42|207 25 1911 18 33 
12313 'm © 29 35 208 22 3111 39 38 
124406 1 29 30209 19 5312 0 33 
12514 2 29 27210 17 2512 21 16 
ee eee 1 — — * —— 
j26] e| | 3 29 26|21t-15 9112 41 47 
127] f: Y 4 29 27212 13 5113 2 7 | 
128g | $ 30|213 11 12[13 22 15 | 
29a ö 29 35214 9 31113 42 10 
130135 | 7 29 423z215 8 1414 151 | 
| "IS 1 | 1 29 Fr 216 6 43174 21 19 
| D. Semi Diam. O Hovrly Mot. Trani. Mer. O Dit. from Earch. 
1 N fe 5 No „ hin; cat vs wn al 1 Mies. 1 | 
La 6 6 » 27 © |2- 5g 80.978130 
Ju] ws 9 |2 82 2] 2 10 | 8% 
D d v2, | =: 08.:6 1 8: 80.515620 | 


H 2 


3 THE UNIVERSAL 


5 NoveMBER. 
— — — — — — | — 
E , Right Aſ- | Declina- | Clocks 
q | 3 ere. en. don. after O. 
„ = DD | | 3 | 
* 8 — — - — — — 
9 = J | S D. M. S.] D. A. S. D. M. S. H. S. 
is) — — 
. 114 m 9 30 12% 5 36/4 40 43]10 Arg] 
1 24e 10 30 141218 4 42114 49 44|16 15 
k 317 11 30 280219 4 of15 18 19116 14 
: 41] : 12 30 441220 3 3115 36 49116 13] 
1 512 | 13 3t 2221 3 14/5 55 46 10 
| Ds — 1 — 2 — 
64 6 14 31 22|222 3 10116 13 3116 7 
7] < 15 31 431223 3 18116 30 45016 3 
814 106 32 6224 3 38/16 48 1215 59 
'Of © 17 32 31]225- 412% 5 21] 15 53 
„ 1s 32 581226 4 59% 22 1205 46 
11 2 4 | 19 33 26227 1 17 38 4515 39 
11212 20 33 560228 7 5607 5s ofis 31 
130 21 34 288229 8 2818 10 5515 22 
1140 21 35 11230 10 118 26 3115 12 
* 18141 23 35 36231 12 36018 41 4915 1 
iq | 16 * | 24 36 12 232 14 6118 56 47 14 49 
| 117 7 25 36 50233 16 22119 11 24114 37 
[ bed LL | 25 37 300234 18 50ſ1 25 404 24 
ö WITH 27 38 17235 21 3019 39 35014 10 
if 20 5 238 38 53236 24 22119 53 913 55 
| 42214 1 © 40 211238 30 4420 19 1113 22 
A 234 1 41 8239 34 13/20 31 38013 5 
id 24] f 2 41 56240 37 54/20 43 42112 47 
| 2514 3 42 45 [241 41 4520 55 23112 28 
4 26-5 wag Me <P By . 
i 26 2 4 43 350242 45 47] 21 6 412 9 
* 2715 5 44 271243 50 1021 1) 34111 48 
| 28] ec 6 45 301244 54 25|21 28 311 27 
12914 7 46 141245 58 5921 38 8] 6 
30e 8 47 102 3 44/21 47 48170 43 
b. Semi Diam. O Hourly Mot. Tranſ. Mer. © Diſt. from Earth. 
| F T1. 4:1], „ Ba ” m3 Miles. N 
a 80 5 14 80. 28 15 30 
; 1 16 712 30 2 2 17 80.090370 | 
[Wd cor9) foe 3: 8 [::2 19 |  79.926750 


p * 

> S * ** — . 

* ſe . 

1 * * F 

* 

6 _- 

Wo o 
* 2 . 
* * q 6 a 2 


PLANISPHERES. 


DzcrmBEs. 


| a | Right Aſ- | Declina- Clocks 
G's Place. cenſion. | tion. after O. 
J 


D. Mc. 8. 


| 


3 248 8 40] 21 83 
10 49 5249 13 4622 5 52 
11380 250 18 5922 14 15 
12 51 251 24 20122 22 13 
13 52 23 uan 


—— 


N D. AC. 


1 Month-day. 


14 53 31253 35 3/22 36 51 
15 54 5254 41 5/22 43 30 
16 55 8255 47 822 49 42 
17.56 12256 53 12/22 55 27 
257 59 17]23 © 44 


— — 


OO O © 


259 20123 

260 18 36 : = 
201 17 57 
262 24. 32 
263 30 52 


264 37 25 
265 44 © 
266 50 38 
267 57 18 
269 3 59 


8 
wal 
>, 
Y 
8 
Z 
£ 
8 
a 
b 
* 
4 
E |. 
8 
8 
a 
b 
Cc 
4 
e 
f 
8 
14 
b. 


- , n 
| o 


270 10 41: 
2714775 

272 24 4 
273 30 45 
274 37 25 


275 44 3 
276 50 38 
1277 57 11 
279 3 41 
1240 10 7 
281 16 29 


S NSS es | Ro 
O © O Own | Þ wv = ( 


— 


D. Semi Diam. O Hourly Mot. |Tranſ.Mer. | © Diſt. from Earth. | 


„ 


1 


5 | A Miles. 

32 4 79.794720 
32 7 79-700760 
33+ 0 79.643250 


5 72. 4 


11 [12 
73. 4 


ong 


n= | 2 2 


lis 
11 


E 
0 


| TIE 1 E s 
22 s [2-2]6} 
32 | & 1 5 
4 ER x 8 3 E | eee nom |ooog * a 
4 S 8 0 0 | - 1 „„ 
< [UEE 8 se eee eee O O 
22 -2J p|& e TE jg . 
pf EZE] > | 2 SEES <++©n| woos | non | © op 
S S 2 a - ; | * Bk 
RB s DS 8 SST fee vw ee 
355 f — 
_ TES|E DSE annm] nnor| vyou| ws | © > 
2 I LD HS *& | £ | 1111 a Q- | a DDR EE 10.0 
— . " as * Kune — . gr Wor" = 
m5 | $9.2 IS no DOlegal FFC 
| | . E * | — —ü— — — 
i [SEE A, 52 1 Dee een eee 
m 88 8 E | | 
2 288 A 9 8E] | 
358 —— 
312 S Jawa |= |* TS 
tf 2 &wq | = 


| 
| 
| 


F LAN ISPH ERES. © 
73. A TABLE, foewin the Dip of Horizon to 50 Feet Height above the Surface of 
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Nore weſt- ene © Shetland 0 
North C. Maggero 3 0 Scilly 34 
Nantz- river without 3 o | Scarborough _ 3 4s 
Newcaſtle 4 5 Sound 3 45 
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"» Tus have I introduced among the 228 Tables, ſueli as gte 8 
i abſolutely neceſſary in every Treatiſe of the Globes themſelves; in ordeal 


o come to any nice Determination by them, notwithſtanding which = 
fach Treatiſes are ſilent on this Head; as if thoſe Inſtruments waned 
ſuch Correction, whefeas nothing is more certain than that. if the 
Globe be conſtructed ever fo truly, the Days of the Month muſt be 
fixed for ſome particular Year, and toward the End of every fou 
Years, it ſhews the Sun's Place ertoneous by a Degree Yery new = 
and all the other Particulars depeiiding thereon proportionably fall = 
And therefore our Planiſpheres muſt have been ſubjeCt to the * 1 
rors, had we not ſubſtituted theſe Tables, not of Neceſſity, but as ali 
neceſſary Supplement for uſing both of theſe Inftruments in an exaQl 
Manner ; the Conſtructions, Properties and Uſes of which, will be 
readily underſtood by ſuch as ſhall have duly conſidered the aforegoinę 
ographical and aftronomical Definitions, and are tolerably well ver- 
ed in the Doctrine of the Sphere. Wherefore we fhall not here ex- 
emplify the Uſes of thefe Tables, ſeeing they appear at Sight, but. 
proceed to ſuch Particulars as may be moſt neceſſary to be obſerved in th 
Work. And here it is to be noted, that as the Projection of our Uni- 
verſal Planiſpheres is on the Plane of the Meridian after the ſtereogta- 
phie Manner, the Eye being ſuppoſed to be placed in the Supertice 
of the Sphere, at the equinoctial Points, Aries and Libra; ſo the Pe. 
culiarity of our Invention conſiſts wholly in the 2 of a tranſ 
parent Slider, Index or Projector, capable of forming inſtantaneouſſy, 
of Arches circular, all Kinds of fpherical Triangles, ſuch as are uſu 
ally drawn by Scale and Com paſſes, in the Science of ſpherical Geo- 
metry. This Slider, Index or Projeftor may be rendered tranſparenta 
great Variety of Ways, the beſt that have occurred to us, and wheres 


; dy, alſo, ſhould the Tranſparency be loſt, it may be ſoon reſtored 
. is as follows. | 1 
1 Take a Spoonful of Nut- oil, Linſeed- oil, or. Sweet - oil, and 
4 make it warm over the Fire. Place the Slider, on il 
_ - | ſmooth clean Table, or with a Sheet of clean Paper un- 

1 ls der to keep off the Duſt. Dip a ſoft Bruſh, clean Feather 
| clean Linnen Cloth, or your Finger into the Oil, and 
= | oil the Slider over on both Sides, until no whitiſh Spots 


be ſeen. If too much Qil be laid on, wipe it off with ail 
clean Linnen Cloth. Then warm the Slider well be 
fore the Fire, and ſet it aſide, either between tyo Sheen 
of clean ſoft Paper, or withotit; until it is dry. 
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A DESCRIPTION of the EASTERN 
TERRESTRIAL PLANISPHERE. 
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= jo. *XXAHRO' the Centre of this Planiſphere, a right 
; X T X Line is drawn from one Side of- the Circumfe- 
Keg? rence to the other, repreſenting the Axis of the 
World, about which the diurnal Motion of the 
Earth is performed from Weſt to Eaſt, or the apparent Motion 
from Eaſt to Welt in 24 Hours. The Extremities of this Line 
repreſent the North and South Poles of the Earth and Heavens, 
and on this Line are marked the Degrees of Latitude from the 
centre to each Pole. This Line alſo repreſents half the egui- 
ia! Colure, paſting through the Beginning of Aries. 
At right Angles to this Axis, and through the Centre, a 
right Line is drawn from one Side of the Circumference to the 
other, repreſenting half the terreſtrial and celeſtial Equator, 
the Circumference of the Planiſphere is divided into 360 equal 
Parts for Degrees of Latitude, and numbered on one Side with 
Wo, 20, c. from the Poles to the Equator ; this Circle is 4 
Worſt Meridian from which the Longitude of Places may be rec- 
Wkoned, and is placed here for giving a continued View of 
ee great Continent of Europe, Afia and Africa. 
97. At the Diſtance of 2g + Degrees on each Side of the 
auator, both in the Circumference and polar Axis, half the 
Fropics of Cancer and Capricorn are drawn, ſhewing the Sun's 
rreateſt North and South Declination or approach toward the 
oles; in like Manner, at the Diſtance of 23 4+ Degrees from 
Either Pole, the two Semi polar Circles are drawn, ſhewing thoſe 
I laces where there is either no Day or no Night when the Sun 
nin either of the Tropics. i | 
Through the Centre, and from one Extremity of the nor- 
ern Tropic to the oppoſite Extremity of the ſouthern One, 
W right Line is drawn, repreſenting half the Ecliptic, containing 
e three ſouthern Signs, Capricorn, Aquarius and Piſces ; alſo, 
ihe three northern Signs, Aries, Taurus and Gemini, with the 
pay and Month correſponding to each Degree and Sign, for 
1 SW. 
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82 THE UNIVERSAL 
ſhewing the Sun's Declination, and to what Places he is vertical 
on any Day at Noon, with his right Aſcenſion, and that Part 
of the Equation of Time depending on the Difference between 
his right Aſcenſion and Longitude. 

92. From Pole to Pole, are drawn all the Semi Meridian; 


at the Diſtance of a Degree from each other. And from one 


Side of the Planiſphere t to the other, at the Diſtance of a De- 
gree from each other, are drawn all the Semi Parallels of Lati- 
zude from the Equator to the Poles; the former for ſhewing the 
Difference of Longitudes or Meridians, and the latter the Lati- 
tudes of Places, and Zenith Diſtance of the Sun at any given 
Place on the Planiſphere at Noon. Ar the North Pole is pla- 
ced a Semi hour Circle, ſhewing the Difference of Meridians in 
Hours from Londen, and at the South Pole is placed another 
Semi hour Circle, ſhewing the Difference of Meridians in Hours 
from the firſt Meridian. Theſe Hours are alſo placed at the 


r Near the Side of the Planiſphere, is placed a Scale 


the Months and Days correſponding to thoſe Degrees of 
Declination, oppoſite to them in the Side of the Planiſphere. 
93. On the Surface of this Planiſphere is delineated the great 
Continent of Europe, Aſia and Africa; the ſeveral Empires, 
Countries, Kingdoms, Iſlands, Rivers, Mountains, Cities, and 
remarkable Productions of this Part of the known World. 


Within the Indian or eaſtern Ocean, are ſhewn the Directions 


of the Monſoons or periodical Winds in thoſe Seas, the Months 
when they blow, alſo the Trade- winds in the Etbiopic Ocean, 
according to the Direction of the Darts. 
Over the Ethiopic and Indian Oceans, are drawn the Varia- 
tion Lines of the magnetic Needle, as they were obſerved, Anno 
1700, Anno 1744, and Anno 1756, the former of which Lines 
are marked with Halic Letters, the next with Roman, and the latter 
with Halic Capitals, for ſhewing the Variation of the magnetic 
Syſtem. In the Side of the Planiſphere are Daſhes, ſhewing 
the Boundaries of the Cimates; and at the South Pole, are ſe- 
veral Concluſions relating to the Earth, the Heavens, and the 
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-& DESCRIPTION of the EASTERN 


CELESTIAL PLANISPHERE. 


94. FS HROUGH the Centre of this Planiſphere, a 
night Line is drawn for the Axis of the World, the 
T N Extremities of which repreſent the North and 
South Poles in the Heavens, the Earth's Globe 
being ſuppoſed to be in the Centre, and no 
reater than a Point compared with the Extent'of the Heavens ; 
and about this Axis the apparent diurnal Motion is performed, 
whereby the Stars appear to move from Eaſt to Welt, and rife 
and ſet, under the Direction of the Equator and Parallels of 
Declination. As a Circle, this Line repreſents the Semi equi- 
noctial Colure. At right Angles to the Axis of the World, the 
Semi celeſtial Equator | is drawn through the Centre, for ſnew-ing 
the Sun's right Aſcenſion as in the terreſtrial Planiſphere. The 
Circumference of the Planiſphere hath the Degrees of Latitude 
or Declination from tae Equator, and repreſents the ſolfticial Co- 
lure. This Circle ſhews what Stars will be vertical, or directly 
over the Inhabitants of any Degree of Latitude, when they come 
to the Meridian. 

95. At the Diſtance of 23 + Degrees from the Equator, 
the two Semi Trorics of Cancer and Capricorn are drawn, and 
at the ſame Diſtance from the Poles, are drawn the two Semi 
polar Circles. Through the Centre, and to the Extremities of 
the two Tropics, is drawn a right Line for the Semi Ecliptic, 
containing the Signs, Capricorn, Aquarius, Piſces, Aries, Tau- 
rus, Gemini, and alfo the Days of the Month when the Sun is 
in thoſe Signs. From Pole to Pole, are drawn the Semi Me- 
ridians, and from one Side of the Planiſphere to the other, 
the Semi Parallels of Declination for ſhewing the right Aſcen-' 
ſions and Declinations of the Stars. Near the Side of the Pla- 
niſphere, between the Tropics, is placed a Scale of Declina- 
tion, for ſhewing the Declination of the Sun on any given Day 
of the Year. | 

96. On the Surface of this Planiſphere, are laid down the 
fixed Stars of the eaſtern Hemiſphere, or thoſe on the Eaſt-fide 
of the ſolſtitial Colure, with the Names of the Conſtellations 
to which they belong, and the Greek Letters of Bayer placed 
at each Star. The Figures of the Conſte!lations, are drawn 
according to the Anticnts. 

. A 


1 


28 1 a » . 


% THE UNIVERSAL 


A DRECRIPTION of the WESTERN 
TERRESTRIAL PLANISPHERE. 


LL the Semi Circles delineated in the eaſtern terre- 
& ſtrial Planiſphere are continued, and the other 
Halfs of them delineated in the fans Manner, and 
for the ſame Uſes in this. Beſides, which, on the 
Surface of this Planiſphere, is delineated the great Continent of 
North and South America, connected by the [fbmus of Darien, 
with the Countries, Kingdoms, Iſlands, Rivers, Trade-winds, 
Variation Lines, Sc. of this Part of the known World, as in 
the eaſtern terreſtrial Planiſphere. So that whatever hath been 
ſaid in the Deſcription of that, may alſo be applied to this. And 


theſe two Hemiſpheres being placed to the Back of each other, 


go compleatly repreſent the whole Globe of the Earth and Sea. 


A DEescR1PTION of the WESTERN 
CELESTIAL PLANISPHERE. 
HE * Parts of the n defect Plani- 


ſphere, are laid down in the ſame Manner, and 
4 LS for the ſame Purpoſes as thoſe of the celeſtial ea- 

N ſtern Planiſphere ; the ſolſtitial Colure being the 

Circumterence of the Planiſphere. A right Line 
paſſing through the- Centre, at right Angles to the polar Axis, 
containing the other half of the celeſtial Equator. And a right 
Line paſſing through the Centre, to the Extremities of the nor- 
thern and ſouthern 7 ropics, containing the other ſix Signs, 
Cancer, Leo, Virgo, Libra, Scorpio, Sagittarius, and the fixed 
Stars of the weſtern celeſtial Hemiſphere being laid down in 
this: So that what hath been ſaid of the eaſtern celeſtial Pla- 
niſphere, may alſo be underſtood of the weſtern One, the one 
being the Remainder or Complement of the other. And theſe 
two being placed to the Back of each other, do repreſent che 
HO: Ox fgrface af; a ene of the Heavens, 
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The PRINCIPLES of GEOGRAPHY. 


99. SBSBBS EOGRAPHY is a Science whereby we under- 
S g © ſtand the Situation, Extent, Bounds, Air, Soil, 
S natural Productions, Trade, Commerce, Laws, 
- Cuſtoms and Manners of the various Parts of the 
known world. For the Underſtanding of which, by the Plani- 
ſpheres, it will be proper to place the terreſtrial Planiſpheres 
before you, as hereby the Bounds and Extent of Countries, the 
Directions and Lengths of Rivers, the Latitudes and Longitudes 
of Places, the Extent of the ſeveral Oceans and Seas, the Situ- 
ation of Places on the Earth's Globe, with reſpect to each other, 
and to the Circles of the Sphere, will appear by Inſpection, and 
hence a proper Idea may be formed of the Particulars belong- 
ing to each Country. 
And here it is to be obſerved, that the uſual Way of intro- 
ducing the Situation of Places, is by their Latitudes and Longi- 
tudes, the former being eaſily obtained by celeſtial Obſervations, 
and the latter much better adapted for this Purpoſe than any 


other Poſition that could have been made uſe of in its Stead, 
en Account of the Uniformity- and Regularity which ſubſiſts 


among the Circles of the Earth and Heavens. 

Nor is it any Matter of Conſequence, whether the Geogra- 
pher begins to reckon Longitude trom the Meridian of London, 
Paris, or any other Place; ſeeing, in all Cafes, a Perſon with 
whom he converſes, is ſuppoſed ro know where he begins the 
ſame; and ſhould any Ambiguity of Expreſſion ariſe, the Word 
Difference of Longitude, inſtead of the Word Longitude itſelt, 
will obviate the ſame. | 

In the following Table the firſt Column contains the princi- 
pal Diviſions, Empires, and Countries. of the Earth's Globe; 
the ſecond Column expreſſeth the Temperature of the Air for 
each reſpective Country, or its extreme Parts North and South; 
the third Column expreſſeth the Soil, which if various and not 
uniform is marked different; the fourth Column expreſſeth the 


natural Productions, Trade and Commerce, the fifth, ſixth and 


ſeventh Columns expreſs the general Religion, Language, Man- 
ners, and Properties of the Natives. 
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Countries. 


Spain 
France 
Traly 
Hungary 
run, 
Prodiia 


Arabia. 

Pa 
Euphratia 
£e ypt 


Barbary 
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Air. 


hot 


temperate 


temperate 


| unwholſome 
cold 
: cold 


% 


different 


temperate 


| cold 


cold a 
cold 
temperate 


hot and cold 


. [temperate 


temperate 


| different 


temperate 


| 
hot 


different 


hot 


temperate 


hot 


4 


be 
unwholſome | 


fertile 


1 


Soil. Productions, Trade & Commerce. 
q Woods and Mountains, F ruits, Winen 
* Earths, Metals. | 
froiefal Corn, Flax, fine Wool, Wines, Silks, 


Linen, Iron. 
% „Corn, Wines, Fruit, Sattins, Mine. 
fruitful 5 rals, Metals. : : 


Fg Corn, Fruits, Copper, Iron, Salt 
fertile Quickſilver. = ; 
fertile Ons: ns Salt-petre, Cordage, Me- 

Corn, Cattle, Oak, Deals, Hem { 
woody Linen, Metals. P 
TOM J 8 Allum, Corn, Linens, Ar. 
„ W Cattle, Herbs, Fiſh, Linen, Earthen- 
watry War e. 
1 "Fiſh, Furs, Skins, Deals, Armour, 
tertile Pitch, Iron. 
rocky Metals, Hydes, Furs, Roſin, Deals, 

a Fiſh, Train- oil, Furs. Maſts, Pitch, 
rocky ; Copper, Hides. 
le Corn, Wool, Oak, Butter, Cheeſe, 


Hard-ware, Armory. 
Iwood 8 Hemp, Soap, Leather , Train- 
* oil, Iron. 


different Slaves, Leather, Skins, Furs. 
ene L Silks, Oil, Leather, Gals, Cotton, 
N Wines, Mohair, Grograms. 
different Flax, Muſk, Rhubarb, Silk. 
fertile Sold, Silver, precious Stones, China- 
ware, Spices, Perſumes. 
| fertile \ Drugs, Gums, Spices, Silks, Metals, 


Minerals. 
Silks, Gold, Silver, Skins, Fruits, 
different 5 Alabaticr, Metals. 


. Pearl, precious Stones, Gums, 
1 Perfumes. 
fertile Fruits and Grain, Pitch, Silk. 
n: Fruits, Sugar, Linen, Drugs, Flax, 
Humy Rice Salt. | 
Honey, Wax, Oil, Sugar, Flax, 


Hemp; Dates. 
* \ Wild Cattle, ſome Corn and abun- 
arren 7 danceof Dates. 
F 81 Indian Corn, Herbs, Metals Gums, 
85 Eaerbent s Teeth, Gold, Slaves. 


Guinea 


1 , 1 
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Religion. Language. Manners and Propert. of Inbabit. 
Romani ſts Spaniſb zealous, jealous, laſcivious, impotent. 
Romani ſts French gay, ſprightly, generous, ingenious. 
Remaniſis Talian polite, eloquent, cunning, revengeful. 
Roman iſts Hungarian ſtrong, valiant, cruel, adicted to war. 
Remanifs 8 C civil, brave, ſincere, ſtrong and * 
livers. 

Lutherans Sclavonic faithful, ſtrong, patient, valient. 
Romaniſſa German ſincere, hoſpitable, valiant, patient, 
: ingenious. 
Calvinifts Low Dutch induſtrious, ingenious, civil, brave. 
Lutherans ¶ Teutonic miſtruſtful, ſtrong, valiant. 
Lutherans Teutonic | opinionated, vigorous ,reſerved, ſtrong, 
3 td hardy, laborious, courageous, plain, 
juſt and civil. 
Nene | ES ſincere, induſtrious, cautious, ingeni- 
ous, valiant. 
888 Was 3988 3 long livers, ro- 
5 faithful, robuſt, patient, and their 
Mahometans Sas Food Horſe. Beh and e 
ME. 3 | L del. charitable, vicious, robuſt, 
| civil 
Ma 8 1 8 barbarous, ugly, Gino: thicviſh, eaters 
| of human Fleſh. 
Pagans | Chineſe conceited, crafty, faithleſs, ingenious. 
Ts ; 29 Ju 3 ingenious, and pretty juſt in 
: Dealing. 5 
| proud, wn. IE revengeful, Liber- 
Mabemetans Perfias f tines, Flatterers. 
11 1 different, ſome ignorant and barbar- 
19585 ous, others civil. 4 
: 2 different, but generally like thoſe of 
Armenians . mix'd Arabia and Greece. 

: \ treacherous, cruel, Cowards, luxuri- 
Mahometans Arabic > ous, Diviners. : 
Mikeas fans African 3 i covetous, crafty, 
Mabometans African wild, barbarous, thieviſh, tawny. 
Idblaters African barbarous, rude, ignorant, luxurious, 


» . | Pagans 


vicious, black. 
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Countries.) Air. Soil. | Product ions, Trade & Commerce, 


Gaines fuse fertile 3 W, Cine Set. . 
| Nubia Thos fertile Gas OG 8 Drugs, Croco- 
Fri ee |difren 3 Ce, We l n. 
Mexico warm 8 ö 3 <_ 13 Cochineal, To- 


= | | Gold, Silver, Pearls, Furs, Indigo 
Florids _ |temperate fertile Wild-beafts. | So, 

: \ Fiſh, Grain, Deals, Iron, Tar, Beaſts 
Carada e fertile Beavers, Deers, Tobacco. f 


3 . 1 Gold, Silver, Metals, Gums, precious 
Terra Firma hot fertile Stones, Drugs 41 
"Ye . Vaſt Quantities of Gold and Silver, 


; with Drugs, Pearls, Cotton. 
5 \ Gold, Silver, Sugar, Cocoa, Ebony 
an.. | temperate fertile Tobacco, Wild. beaſts. ö 


1. Brazil Wood, Sugar, Amber, Tobacco, 
Brazil |temperate fertile Train all los: Gold, Didnoals 


Paraguay |temperate gutle Sold, Silver, Braſs, Iron, Sugar, 


Wild. beaſts. : 
Chil Went | iron 9 Corn, Honey, Oftriches, 


There are alſo many Iſlands diſperſed throughout the ſeveral 


Oceans and Seas, and alſo Places on the Continents of great 


Trade and Commerce, ſome of which are ſubje& to European 
Nations, and others neutral with them. Such as the Azore; 
Madeira, and Cape- Verd Iſlands, poſſeſſed by the Portugueſe ; 
Newfcundland, belonging to the Engiih ; the Iſles of Cape- Bre- 


ton and St. Jobn, now taken from the French by the Engliſh, 


and which, on Account of Situation, may be eſteemed a 


Bar to the River S. Laurence, and all the Settlements thereof, 


the Sand-Banks in theſe Seas being general Fiſheries for Cod- 

fiſh, Stock-faſh and Lyng, which thoſe Seas produce in great 
Abundance, and from which they are exported to Portugal, 
Spain, France, England, and other Nations. Greenland, both 
Eaſt and Weſt, the general Whale-fiſhery for the Engliſh, 
Dutch, Danes, and other European Nations, the Coldneſs of the 
Climate permitting but few Inhabitants, a few wandering Sa- 
vages, with Plenty of large, white Bears, icy Seas, and Moun- 
tains of Snow, Iceland, inhabited by a few Danes and Nor- 
wegians, the Air cold, the Inhabitants healthy, long livers, and 
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Religion. | Language. Manners and Propert. of Inbabiz. © 


3 
—— 


Pagans IAungai naked, proud, thicviſh, black. 
1 | 
Pagans . Nubian cunning, warlike, fierce, wealthy. 
Pagans | Etbiopic | * e ignorant, treacherous, fierce 
| | avages. | 


Papiſts & Idolaters | Spar/> and Indiaz civil, honeſt, faithful Natives. 


Ditto French and Indian Ditto with painted Bodies almoſt na- 
| ked, Warriors. - 


Ditto and Eng; | Ditto and Eng//b Ditto and Engl;/b. 


Idolators various tawny, robuſt, healthy, almoſt naked. 
1 s and Juben 3 ſome ignorant, other ingeni- 
| | ous. | 
Pagans . | not known fierce Savages, cating human Fleſh. 
Scarce any various cruel, revengeful, thieviſh. 

| nn” | 
Idolaters | Fargon ſtout, tall, nimble, laborious. 
Idolaters | Fargen tall courageous, warriors, valiant. 


the Produce of the Country, Leather, Tallow, Fiſh-oil, Fiſh 
and Skins. Jamaica, well inhabited by the Engh/h, producing 
Sugar, Rum, Ginger, and otherwiſe a great Mart for the Trade 
and Commerce of the Weſt Indies. St. Chriſtophers,  Antegoa, 

Monſerrat, poſſeſſed by the Engliſh, producing great Quan- 
tities of Cotton, Sugar, Tobacco. Barbadoes, extremely 
populous, and producing great Quantities of Sugar, Rum, 
Cotton. Moſt of the other Caribbee Iſlands inhabited by the 
Spaniards and French. Fuego, an uninhabited Ifle ſouth of A 
merica. Madagaſcar, a wild deſert Iſland, having but few, if 
any, European Inhabitants. St. Helena, belonging to the Eng- 
liſh, where our Eaſt India Ships take freſh Supplies of Water. 
Sumatra, producing Gold and other Metals, Drugs and Spices. 

Java, inhabited by the Dutch, producing Rice, Honey, Sugar. 
Japan, producing Gold, Silver, Wheat, Rice, Pearls. Allo, 
on the Continent of America; the Coaſts of Hudſon's Bay and 
New Britain, belonging to the Engliſh, producing great Quan- 
titics of Beavers and Furs, but few Natives. New Scotland, be- 
longing to the Engliſh, a Country capable of great Improve- 

= ; ment, 
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ment, and producing Timber, Hemp, Cordage, Wheat, Fruits, 
New England, numeroully inhabited by the Engliſh, a fertile 
Country, the Inhabitants healthy, robuſt, ſincere, courageous ; 

alſo New Tor, Penfilvania, Maryland, Virginia, North and 
South Carolina, Georgia, abounding with fine Rivers, plenty of 
Fiſh, great Quantities of Tobacco, and many other mercantile 
Commodities, the Natives chiefly Britiſb Inhabitants, whoſe 


Geniuſes for Trade and Commerce have led them to theſe Parts 
of the World, where they have eftabliſhed Colonies, built ſpa- 


cious Towns, fettled Factories, and under the Britiſh Govern- 
ment export the Produce of thoſe Countries, import that of 


others, a People apt for Improvements in Arts, Sciences and 


Learning, generous, ſtrong and brave, equal to any Enterprize, 
and biding fairly to equal, if not outvy any other Part of the 
known World. 

On the Coaſt of Africa and Corimandel, Bengal, Malabar, 
and ſeveral other Places in Eaſt India, the Engliſb have ſeveral 
Places of great Conſequence tor ſecuring, the Trade of theſe 


Parts of the World, as have likewiſe the Spaniards, Portugueſe, 


Dutch and French, the Prerogative of which is generally re- 
rained for the immediate Benefit of the ſeveral Crowns and 
Princes which have been able to make Acquiſitions in thoſe Parts 
of the World, or for Companies of Merchants impowered by 
Royal Charters for carrying on Courſes of Traffic with the 
ſame. 


100. An Elinate of the Magnitades of Countries compared with 


each other. 


England and Scotland — '1 | Sweden and Norway — x 


1 — x | Mujeovy — — 12 
—_— 3x1 Poland — — 3 
Spain and bebe — 22 | Turkey in Europe —— 5 
Ttaly .— — 127. dg in As —— 6 
Germany — 3 Eaft India — — 20 
Holland and Naar — + |] China and Tonquin — 18 
Denmark — ] Arabia — — — 


aw FI *F "ws 4 FY 
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England — 

Scotland — 2 Mill. 
Ireland. — = Mill. 
Holland — 2 Mill. 
Flanders — 2 Mill. 
France — 16 Mill. 
Spain and Portugal 6 Mill. 
Pay. — — 7 Mill. 
Germany — 20 Mill. 


Pruſſia and Poland 5 Mill. 


Denmark, Sweden a 
and Norway 85 Mill. 
Muſccuß — 12 Mill. 


2 Millions. | 7 urkey in Europe 8 Millions. 


ö 


[Sina — 50 Mill. 
Pera — 12 Mill. 
India — 20 Mill. | 
Britiſh Fr 2 BY 
Empirein 1 Mill. Whites, J 
| America | , 
French in þ 
Canada = + Mill. Whites. ' 
Florida = 
Spaniards : . 
5 America 3 3 Mill. Whites. 


102. An Eſtimate of the Number of I. and Forces uſually Fae 
in Time of Peace in the following Countries, 


England — 40 Thouſands. 
Holland — 30 Thoul. 
France — 160 Thouſ. 
Spain —— 60 Thouſ. 


Portugal . — 20 Thouſ. 
The Pope's. 2 g Thouſ 


Dominions 

Naples — 20 Thouſ. 
Tuſcany — 8 -Thouſ, 
Venice — 20 Thouſ. 


Sardinia — 30 Thouſ. 


| erm 


F * of 8 120 Thoukads 
| ungary 
Pru — 10 Thouſ. 
Poland — 40 Thouſ. 
Saxony — 20 Thoul. 
Bavaria — 20 Thoul. 
Hanover — 20 Thouf. 


30 Thouſ. 
35 Thouf. 


Denmark — 


| 


ea — 150 Thouſ. 


103. An Eſtimate of the Proportion of Shipping, rocleding thoſe 
of War and Commerce, belonging to the following Countries. 


England 


Holland —«& =—— — 


| Spain and Portugal —— 


fo 9, LM... 


Germany and Pruſa — 4 
| Denmark — 
Srweden and Ru, ʒ —— 4 
| 
K 2 104. A 


or Florins, Stivers, and Penningens. A Gilder is 20 Stivers: 


. Gilders. The Sovereign is 15 Gilders or Florins. The Roſe 


1 Groot Flemiſh is +3 of an : _ 
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104. A TABLE, 8 the Money of Account, the Money and 


Par of Exchange, and the real Species 77 * Chief trading Coun 
tries of Europe. 


HE Countries and Cities with which England has the great- 

eſt Commerce, are Holland or Amſterdam, Brabant or Ant- 

werp, France or Paris, Germany, Hamburgh, Spain, Portugal, 
Venice, Genoa and Leghorn. 

In England, Books and Accompts are kept in Pounds, 
Shillings, Pence and Farthings. A Pound is 20 Shillings, a 
Shilling 12 Pence, and a Penny 4 Farthings. 

The Exchange between this and other Countries is negotiated 
in Pounds and Pence. 

The real Species of Gold is a Guinea (or 21 | Shillings) and its 
Sub-diviſions : That of Silver is a Crown, or 5 Shillings, Its 
Half is 25. 64. The next of Silver is a Shilling, and the next 
is a Sixpence : Of Copper a Halfpenny, and a Farthing. 

In Holland, Books and Accompts are kept in 'Gilder, 


A Stiver is 16 Penningens. 

The Exchange between this and other Countries, 1s by al- 
lowing a certain Number of Pounds, or Groots Flemiſh, for 
the reſpective Species of theſe Countries. A Flemiſh Pound 
contains 20 Flemiſh Skillings : A Skilling contains' 12 Groots, 
and a Groot Flemiſh is half a Stiver, conſequently a Gilder is 
40 Groots, and a Pound Flemiſh is 6 Gilders. — Sometimes 
the Exchange is by Rixdollars, one of which is 2 4 Gilders. 

The real Species of Gold, are the Ducat or Ducatoon of 20 


Noble is 11 Gilders. The real Species of Silver and Copper 
are, the Ducatoon of 3 Gilders 3 Stivers. The Drie Gulden is 
3 Gilders. The Rixdollar is 2 4 Gilders. The Crown is 2 
Guders. The Dollar is 1 + Gilder. The Gold Florin is 1 
Gilder 8 Stivers. The Skilling is 6 Stivers, or 12 Groots. The 
Stiver is 2 Groots, or 16 Penningens or Deniers. The Male 
Skilling is 5 Stivers 8 Denters. The Doublekee is 2 Stivers. 
/ The intrinſic Value of a Florin or_Gilder is 15. 9d. +5 Eu- 
liſb, and conſequently a Groot is +54 of an Engliſh Penny. 

In Brabant, Antwerp, &c. Books and Accompts are i 
kept in Pounds, Skillings and Groots Flemiſh, and Exchange 
negotiated in the ſame Species. The Reſt as in Holland, only 
96 Groots Flemiſh are here 4s. 6d. Engliſh, and conſequently 

In 


i} 


\ 
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In France, Books and Accompts are kept in Livres, Solz, 


id and Deniers. A Livre is 20 Solz, and a Sol is 20 Deniers. * 

_ The Exchange is negotiated by Ecus, or Crowns of 3 Livres, 
or 60 Solz Tournois. 

t- The real Species of Gold, are double and ſingle Louis d*Ors. 

1. Of Silver a Crown, or Ecu, and its Sub- diviſions: Une Petite 


5 Piece is 3 4 Solz, or three Pence Engliſh. — Of Braſs a Sou. 

Of Copper a Liard, or Farthing, and a Denier ++ of a Sol. 
s, The intrinſic Value of a Louis d'Or is 175. od. of a Crown 
4 in Specie 4s. 64. of a Sol +5 of a Penny Engliſh. 

The current Value of the ſeveral Species in France alters at 

d the King's Pleaſure : The Crown in Specie lately paſſed there for 
| 72 Solz Tournois, and therefore then the intrinſic Value of the 
ts Ecu of Exchange of 3 Livres or 60 Solz Tournois was 4 5 Pence 
ts Engliſh. The Value of the Ecu of Exchange is according to 
xt the current Value of the Ecu in Specie. 

In Hamburgb, Books and Accounts are kept in Rixdol- 
85 lars or Marks, Skillings and Pfennings. A Rixdollar is 3 Marks, 
: a Mark is 16 Skillings, or Stivers 'Lubs, and a Skilling is 12 

Pfennings. 
l. The Exchange with Lone is by Pounds, 'Skillings, and 
Ir Groots Flemiſh. A Groot Flemiſh is + a Skilling, or Stiver 
id Lubs: A Skilling Flemiſh is 6 Stivers Lubs, and a Pound Fle- 
S, miſh is 7 2 Marks, or 120 Stivers Lubs. 
is The real Species are a Gold Ducat, worth 6 Marks, and 8 
6 or 9 Stivers Lubs. A Silver Ducatoon is 3 Marks 14 Stivers 
Lubs. An Albertus, or Croſs Rixdollar is 3 Marks 4 Stivers 
Lubs. The current Rixdollar is 3 Marks. A Daniſo Crown is 2 
Marks. The Dollar is 2 Marks. "The Mark is 16 Stivers Lubs. 
The sSkilling is 6 Stivers Lubs, and the current Stiver is 2 
Groots current. 
. The intrinſic Value of the Mark is 15: 6d. Engliſh, by which 
the Value of all the Reſt may be eſtimated. 

2 Spain, Books and Accompts are kept in Rials and Ma- 

vedies. A Rial is 34 Maravedies. 

7 he Money of Exchange is a Piaſtre, or Piece of Eight, of 8 
Rials, or 272 Maravedies. A Ducat of 375 Maravedies, and 
a Piſtole of 1088 Maravedies. 

The real Species are, the Piſtole of Gold of 4 Peſoes. The 
half Piſtole. The Peſo, Piaſtre, or Piece of Eitht, is 8 Rials. 
The Rial is 34 Maravedies. 

The intrinſic Value of the Peſo 1s 45. 64 Engliſh, c 
ly a Maravedie is 54 of an Engliſh Farthing. In 
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In Portugal, Books and Accompts are here kept in Rees, 
the Thouſands being ſeparated from the Hundreds by this 
Mark —, and the Millions from the Thouſands by a Dot @. 

Exchange is negotiated by allowing a certain Number of Rees 
for the Species of other Countries, vx. the half Piſtole, or Mill- 
ree of 1000 Rees, and the Cruſado of 400 Rees. 

The real Species are, the broad Ducat of Gold of 10,000 
Rees. The double Piſtole is 40000 Rees. The Piſtole is 
2000 Rees. The half Piſtole is 1000. The ſtamped Pata- 
coon is 600. The current Patacoon is 500. The ſtamped 


Cruſado is 500. The current Cruſado is 400. The ſtamped | 


Pezzo of Portugal is 480, and the Teſtoon is 100 Rees. 


The Value of a Millree is 84. = 72 e e a Ree 


is 433% of an Engliſo Farthing. 
1 At Venice, Books and Accompts are kept i in Lires, Soldi, 
and Denari. A Lire is 20 Soldi: A Soldo is 12 Denari. 
The Exchange is by Ducats and Groſſes Banco; a Ducat 
Banco being 24 Groſſes Banco. 
The real Species are, a Piſtole of 29 Lires; a Sequin 17 
Lires; a Silver Ducat 6 Lires 4 Soldi; a Teſton 2 Lires 
3 Soldi; a Jule is + of a Teſton, or 19 Soldi; a Lire is 20 
Soldi; a Soldo is 12 Pichioli; a Groſs is 2 Soldi 8 Pichioli, 
or 32 Pichioli. 
The intrinſic Value of a Lire i is 7d. + Engliſh, and of a Sil 
ver Ducat 44 d. 64 Engli/b - But the Pucat Banco being 20 


per Cent. better than the currant Ducat, and 40 per Cent. bet 
ter than the Pichioli, 1 is 53d. 57 Engliſo, conſequently the Groſs 


Banco is 2d. 23 

At Genoa, Books and Accompts are kept in Pezzi, Lires, 
Soldi, and Denari. A Pezzo i is 3 Lires. A Lire is 20 Soldi; 
and a Soldo is 12. Denari. 

The Money of Exchange is the Crown, of 4 Lircs ; and the 
Pezzo, of 5 Lires. 

- The real Species are, the Piſtole, of 18 Lires; the Pezzo, 

of 5 Lires; the Lire; the Soldo; the Croiſade, of 7 Lires 10 

Sola > and the Teſtea, of 1 Lire 12 Soldi. | 

The intrinſic Value of a Lire, is 10d. +4 + Engliſh. 

At Leghorn, Books and Accompts are kept in 2 
Dollars, Soldi, and Denari: A Pezzo, or Dollar, is 6 Lires: 
Lire is 20 Soldi : A Soldo is 12 Denari. 

The Money of Exchange is the Pezzo, or Dollar. 

The real Species is the Pezzo, of 6 Lires. 


The intrinſic Value whereof is 45. 6d. Engliſb. 105. A 
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1 
; 105. A TABLE, ſhewing the Par of Exchange with the q 5 
trading Places in Europe. RB 
; cam * 
J. Shillings f. 

HE 20 Sbillings for | n 
| | : 8 > 377. 0d. f Flem. AMSTERDAM. | = 
5 | F nz 
& T <L p 3 2 
J ba - . NM 
k 3 * 201. od. Flem. 4 
= 8 - 8 for AnTwERP. I 
| 5 4 7 ig,. zd. Flem. | + bi 
3 | S 
95 s | 45 Pence for 83 4 Groots for] 80 Groots for | ; 

<6 & 1 Ecu of be Ecu 1 Ecu Pars, 

| 2 £ 60 Sols Tournois ; a | 3 


| 
20 Shillings for ans 96 Groots for] 1 Ecu for 40 


355. 64.5 Flem oy 48 Stivers Lubs. Stivers Lubs. 


19s. 24.2 Flem 


GERMAN 
. 
HAM BUR 


— * 2 — —_— — — 1— a 


* 54 Pence for |137 $3 Groots 


2 4 17 Groots| i Ecu for 2262 
I |1PieceofEight|for a Ducat of ” 
| & Jof272maraved.|375 Maravad. : r a Ducat as | 


2 
edn 6— 4 dh. a. All. a 
0 * 


— b R — — 


60 Groots for 457 J Groots for 
Cruſadoe of 400] a Cruſado 
Rees. | of 400 Rees, 


2 465. 9. Sterling 
= 8 | fora Millree. 
1 


ö | | 


* m —k—— 


1 Ecu for 555 5 


Rees. 


1 | 
8 53 57 Pence for | 99 4 Groots for 95 115 ay 100 Ecus for 84 
| E ja Ducat Banco. [a Ducat Banco. | Ducks Bios 1} Ducats Banco. 


— 2» 
—o_____ 


| 54 Pence for aſ100 Groots for] 96 Groots for a] 1 Ecu for 83 4 5 
Pezzo. a Pezzo. Pexzo. '} Soldt. 


1 8 — — } 


| 8 * 85 = 
6 2 54 Pence for a] 100 Groots for 96 Groots for a] 100 Ecus for 83 
i 8 | Pezzo orDollar. a Pezzo. Pezzo. + Pezzi. | 


* * 
8 . 


— 
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17577 Groon I 
þ for a Ducat. if 


— 
$7 Groots for 100 Ducats for 
? Graladoe. | [299 z Cruſad. Ear 


5 422 Gr OoOts; 
2 
Ducat Banco. 


| 11 — for apa Maravedie : 666 4 Rees foiſi19 x + old CY NOA 


| 
1 
4 
4 


269 422 Mara- 
vedies for 
a Ducat Banco. 


661 3 Rees for 
a Ducat Banco. 


VENICE. 


j Pezzo. for a Pezzo. | a Pezzo. 4 Lires. 
; Groots for : 272Maravedies 666 3 Rees for 3 ii Pezzo for 
1 s Pezzo. for a Pezzo. a Pezzo. 1 99.5] Perzzo. 
1 p 2 BER: wy ns 
' Note, Exchange is very variable, and the Courſe or Rate at 
4 any particular Time, is only to be known from Merchants 
I1 reſiding at the Places. 
| f 106. A TABLE, ſhewing the foreign Gold and Silver Coins. 
15 . | : 
| 92 | Gold Coins. Weight. . Value. 
1 . 
2 Paniſn Piſtole — —— — en 8 o 16 6 
| French Piſtole — 4 8 o© 16 6 
French Lewis — — — 4 8 016 6 
Hungary Ducat — — , — 26 o 983 
Holland Rider — — — % 2-8 
Flanders Albertus — — 3 8 0 13 o 
Double Sovereign of Flanders — — 6 31 a 8-6 
Gilder of Protkono - — — 2 3 o 6 10 
Gilder of Matthias Emperor —— —ꝛʃꝛ 249 'v 7 1 
Gilder of Nuremburg — — $3 @ 97: 4 
Italian Piſtole — — — 6 4 
; Chickeen of Venice & 7609 Þ 
Half Cardinal Angel bo — 1.209 © & 4 
A Daniſh Coin with a Crown on one Side of it —— 3 20 O 15 4 
Moidore with their Halves, Quarters and Eighths — 6 11 1 7 0 
ohns, with their Halves, &c. — — Q. & . 3 1h © 
ble Johns, of — — Iis..12. 3 12. 0 
Silver Coins. ox. puts. gr. 3. d. f. 
Ducatoon of Flanders — F 
Holland Dollar — — — „„ 
Lyon Dollar — — „ 
| Rixdollar of the Empire — -—— Sr & © 3 
Seville Royal * — A @17 13 4 3 
| Mexico 


at 


— P . 


Mexico Royal 
Old Cardecue 
French Lewis 


St. Mark of Venice 


Single Milrez of Portugal * 


Double Dutch Stiver 
Zealand 


Dollar 


Croſs Dollar 


Old Phili 
Ferdinan 


New 
Portuga 


'p Dollar 


—ů—ů—ů— — u 
— —-—c 
— ͥͤ—p⅛ 
— — 


—— 
— k — 
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— — 


Dollar, 1623 
Prince of Orange Dollar, 1624 
- Daniſh Dollar, 1620 


Teſtoon 


——— 


uarter of French Lewis 


0000 OO 00000000 
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o. po. gr. 
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6 32 
17 11 
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10%. ATaBLE of the Climates from the Equator io the Polar 


Circles. 
Clim. [Lone Latitude | Breadth. An 51 Latitude Breadth- 
1 h. 0 „ YU — 9 h. 89 9 7 1 
nr | wi] 3% % 25 || 13] 18: | 59 gof x 33 | 
2 13 16 43 8 9 14 19 61 187 1 10 
3 13224 11] 7 28 15 1912 62 2580 1 7 
4 14 30 47 6 36 10 20 63 23] © 58 
5 | 145 36 30|-5 43 || -17 | 205| 64, 6 
6 15 & T4 13 21 64 55] © 39 
7 151 | 45 29] 4 7 || 19 | 215 | 65 250 © 30 
R io | 49 1 3 32 20 22 65 47 22 
9 r 21 224 6 6&2 
10 n 22 23 66 20] 0 14 | 
11 171 56 37 2 12 f 23 3 | 66 a0 80 
1 58 2661 49 24 24 66 31 232 21 
| | EE 
Climates between the Polar Circles and the Poles. | 
| | 5 | 1 
GY Months!- - #44 
1 1 6 31 + © 4 4 78 20 5 © b 
2 2 69 31 2 O 5 5 84 O 5 40 
LA 3 | 73. 274.3 019 6 | 99 o|6_ © 
1 = 108. 4 
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110. A TaBLE of — Coins, Weights and Meaſures. | 


1 Yard. 
594 198 16 51 1 Pool. 
x 23760 7920 660 220 40 1 Furlong, 
3 3 63360 ceo 1760 * 8 1 Mile. 


1 Pole. Rood. 
1 1 
102400 — 45 1 1 Mile. 
I A. {9 


> oo 3c 5 
n 1440 24 I Day. 
T 31556957 2599 75 365 1 Year, 


he 0 a Wait * 

bs ob 2 | 
; 9%. 97 17 e I Gyains | 
5 F — — — "EI | cet 
255 16 - Pound. Er 3 Dream 3 
2867/2 1792 112 1 Hundred. 480 24 8 I Ounce 3 


TT” 35840-2240 20 -7 Fon. 5760 288 96 12 1 Pound. 


» 
7 | . 
— 0 c 


| Sol. Lk. | - 
4 -. = 1 Pint 7 Galen. I 282 8 Pints 1 Gallon. 4 
4115 6 - ead. 8 2538 72 9 1 Firkin. 


125 > 1 Pope. 5876 144 18 2 1 Kilderkin. 
212. pot 2 4 . 3 Tun. 10152 288 36 4 2 1 Barrel. 
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| From any Place above 50 Miles, and not ex- 


em each of theſe Places coming by Way of 
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111. 4 Tax of the GENERAL POST. 


Y a Statute made in the gth Year of Queen Anve, the following Rates 


are appointed to be paid for Poſt Letters ; 


England, er South-Britiſh Inland Letters and Packets. 


* 


From London, to, or from any Place not ex- 
ceeding 80 Miles Diſtance. 


And to and from any Place above 80 Miles 


Sing. 


4. d. 


4 oO 3 


from London. . 


0 4 


Dou. 


— — 


" 7 - 
0 6 
5 


North Britain Letters and Packets. 


From London to Edinburgh, Dumfreys, or Cock- 
burn. ſpetb, and the Contrary. | 

1 Edinburgh, not exceeding 50 Miles in 
Scot 


cceding 80 Miles in Scotland. 
| And if to, or from any Places above 80 Miles 


410 3 


4. . 
o 6 


F | 


ov 


from Edinburgh in Scotland, &c. | 


ASM > 


Ircland Tnm w 


From London to Dublin, and the Contrary. 

From Dublin, to, or from any Place not ex- 
ceeding 40 Enghi/p Miles. 8 

If above 40 Miles from Dublin. 


10 


* 
© 2 
43 4 


6 


Foreign Letters and Packets. 


From any Part of Holland, France, or Flan- | 
aer, and from all Parts whatſoever, coming by 
Way of Holland to London; and alſo from Lon- 
din to Hamburgh only. 


To or from London, and any Part of 1taly, Si- 
cih, Turkey, Switzerland, Alſace and Nancy, Bar- 
ede, and Luneville in Lorrain, thro' France. 

From London to any Part of 1taly, Sicily, Ger- 
many, Switzerland, Denmark, Sweden, Ruſſia, 
and all Parts of the North through Holland; and 


anders, 


| o 10 
To or from London, and any Part of Spain and 


Portugal through France, or by Packet Boats. 
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The * of Letters, to any of the following Places, muſt be jail 
| fer before they are ſent, viz. 


Mt Lane: or Paquets to any Part of Spain | 5. 4 |s. d. . 4 
or Portugal : 613 901.4 © 
For all Leters or Paquets to any Part of /taly | 
or Sicily, by Way of Lyons, or to Turkey, by | 
Way of Marſeilles. 6.34 619 gig | 
For all Letters or Packets to any Part of Ttaly | 
or Sicily, Germany, Switzerland, Denmark, Swe- | | 
den, and all Parts of the North, paſſing through | + 1 | 
the Shani Netherlands, or United Provinces. 1 2 5914 6 
|| Por all Lovers and Pacguens is Hamburg, 10 1018 6 3 4 


The Poſt Days from London, to any Part of England and Scotland. are Tu: 
days, T hur/days, and Saturdays; and the Returns on Mondays, Wedneſays, and 


On - 
© Fo 


3 
2 


Fridays: But to Wales and Hreland, the Poſt goes only twice a Week, «i, 


Tueſdays and Saturdays, and returns from Wales every Monday and Frida; bu 
from Freland the Return is uncertain. 8 i, . 


To Franc, Spain and Italy, Monday and Tharſday. 
To Holland, Germany, Denmark and Sweden, Tueſday and F riday. 
To Flanders, and from thence to Denmark and Saweden, Monday and Fridy, 
To Spain, by the Way of Falmouth from Londen, every other 7 weſday, and 
from * by Packet - boats to che Groyne. 


The Mails are due from foreign Parts as follows : 


From Holland, Monday and Friday. 

From France, NM edneſday and Saturday. 
From Flanders, Monday and Thurſday. 
From Jreland, Monday, Wedneſday and F riday. 
© From Spain, Portugal, Sc. once a Week. 


© By a late Order from the Poſtmaſter-general, Packets and Letters are for 
Te: =. monthly from London to his Majeſty's Iſlands in the V- Iudics, and 
alſo to and from the ſeveral Colonies on the Continent of North- America, 
VIZ. 
From London to the Iſlands of Bar budbes, Abbe Montſerrat, Nevis, & 
Cbriſtopher's, and Jamaica: And, 

From London to New York, New-England, Virginia, Maryland, and all other 
Colonies on the Continent of North- America. 


e 
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fe DE EY, 
SEDAN AQGCEDA RM 


Geographical and Aſtronomical 
PR O B L 


112. PROBLEM I. | 
NEO find the Latitude of a Place given. 


Example. 
What! is 9 Latitude of London 2 
2 peration. . 
Guide your 2 either to the right or left Side 
* of the Planiſphere, under the Parallel of London; 
and you have 31 +, the Latitude required. 
Examples for Pratlice. 
Places. | Latitudes, 


112. Problem II. To find the Difference of Latitude between 


two Place given. 


Example. What is the Difference of Latitude between Lon- 
don in England, and Cape Frio in South America ? 

Operation. The Latitude of London is 515 N. the Lati- 
tude of Cape Frio is 22* + S. whoſe Sum is 74“, the Difference 
of Latitude required. If the Places had been one in North, 
the other in South Latitude, their Difference would have been 
the Difference of Latitude required. 

Examples for Practice. 
Places. Places. Diff, of Latitude. 


M - ps 


r MEDC. 4 4 
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166 THE UNIVERSAL 
114. Problem III. To find the Longitude of a Place given. 
"Example. What is the Longitude of London, ſuppoſing the 


_ *firſt Meridian to be that of the Planiſphere ? 


Operation. Guide your Eye from thence to the Meridian of 


r and you have 17* 3, the Longitude Eaſt required. 


Example es for Prattice. 
Places. Longitudes. 


I15. Problem IV. To find the Longitude of a Place when 
the Meridian of London is the firſt Meridian. 
Example. What is the Longitude of hr a ſuppoſing Lon- 


gitude to begin at the Meridian of London? 


Operation. Count from the Meridian of London to that of 
Prague, and you have the Anſwer. | 


Note, If one Place be in one Planiſphere, and the other Place 


in the other Plarfiſphere, the Degrees from one Place to 
the other mult be counted, and this is the Longitude either 
Eaſt or Weſt as the Caſe ſhall be. 


Examples for Practice. Suppoſing Longitude to begin at the 


Meridiuo of Londen. 


Places. | L Longitudes. 


F 


116. Problem V. To find the Diſttrebce of Longitude be- 
tween two Places. | 

| Example, What is the Difference of Longitude between; 
the Land's End, or Welt Point of England, and the Cape Good 


Hope ? 


Operation. Count from the Meridian of the Land's End, to 


the Meridian of Cape Good Hope, and you have for the DG 
ference of Meridians or Difference of Longitude required. 


* 


0 


. -# 
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Examples for Practice. 
Places. Places. Diff. of Longitude, 


f 


117. Problem VI. To find a Place whoſe Longitude and La- 
titude are given. | 
Example. What is that Place whoſe Longitude is 21* + Eaſt 
of London, and Latitude 45* + North ? 
Operation. Guide your Eye along the given Parallel of 482 
n North until you come to a Place 39 of Longitude Eaſt of Lon- 
don, and you have a Place near Belgrade, which was required. 


r = 3 Sdn ' i 3 G 
9 KR b : 1 2 Er SIND 2 * - p 
2 3.44 N 
- 
5 * 
i * 8 8 PE — n =F4 4 RAP 
— e LAS ——— = © md -" ns Ld =>; F b _— bay 7 Ow l 
- —_— — o — v—_ \ — i - + _ ——_— ha RET 
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n. Examples for Practice. 

1 Latitudes. Latitudes. Places. 

0 | 

e 

to 

Ex 

be 118. Problem VII. To find what o' Clock it is at one given 


Place, when it is a given Hour at another given Place. 

Example. What O'Clock it is at Canton in China, when it is 
5 o'Clock Afternoon at London ? 

Operation. Count from the Meridian of London to the Meri- 
dian of Canton, and it is 113, or 7 Hours 32 Minutes later, 
or 12 Hours 32 Minutes, the Hour required. 

If one of the Places had been in the weſtern Planiſphere, you 
muſt have counted Weſtward, and it would have been ſooner 
than at London. 


e. Examples for Practice. , 
: Hours, Places, Places. Hours. 

te | 

od 

to 

if- 


119. Problem 


UNI 

119. Problem VIII. To find the Number of ſquare Miles 
in a Country. 

Example. How many ſquare Miles are in Portugal ? 

Operation. Mcaſure its Length, and apply it to the Meri- 
dian near that Place, it meaſures 5* 3, Meaſure the Breadth, 
apply it to the fame, and you have 15 1 Multiply the Length 
and Breadth together, and you have 89 4, which multiplied] by 
3600, the ſquare Miles in one ſquare Degree, gives 29709 
ſquare Miles, the Anſwer. Irregular Countries ſhould be di- 
vided into long Squares, and each meaſured. 

Examples for Practice. 
Places. Square Degrees. Square Miles. 


120. Preblem IX. To find how many Miles go to a De- 
gree of Longitude in any Parallel of Latitude. 5 

Example. How many Miles go to a Degree of Latitude in 
the Parallel of London? 

Operation. Take 6 Degrees of Longitude near London, and 
apply it to its Meridian near the ſame Place, and you have 33 
Degrees of the Meridian anſwerable thereto, which is ſo many 
Times Ten, or 37 4 Miles, the Anſwer. 

Examples for Practice. 
Places. Miles. 


* — = * 1 N 9 1 — 
. T itt attire. La tos FF — ho 
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121. Problem X. To find . many Degrees of Long: 
fade go to a Degree of Latitude or Diſtance in any Parallel. 

Example. How many Degrees of Longitude make a De- 
gree of Latitude or Diſtance in the Parallel of the Lizard ? 

Operation. Take 6 Degrees of Latitude, and apply it to the 


Parallel oft the Lizard, both near the ſame, and you have 94 
— _ 


- 


* 


CS 
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anſwering thereto, which is ſo many Times Ten, or 92 Minutes, 
the Anſwer. 


Examples for Practice. 
Places. 85 Degrees. 


122. Problem XI. To find how many Miles an Hour a Per- 
ſon moves in any Parallel of Latitude, by the Motion of the 


Earth round its Axis. 


Example. How many Miles an Hour doth London move, 
by the Motion of the Earth round its Axis, in a Day? 

Operation. Take 15 Degrees of Longitude at Landon, and 
apply it to the Meridian there, ſo you have the Number . 
of Degrees per Hour, which multiplied by 60, gives the Miles 
required. 

Examples for Practice. 
Places, Miles per Hour. 


123. Problem XII. To find the Antzci of a given Place. 

Example. What Inhabitants are Antæci to the Arabians ? 

Operation. Guide your Eye to the ſame Degree of South 
Latitude, as 1s the Latitude of the Arabian Inhabitants North, 
and upon the ſame Meridian, and you will come to Madagaſear . 


Ille, the Place required. 


EBaanples for Practice. 
Places. w Auæci. 
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124. Problem XIII. To find the Periæci of a given Place. 

Example. What Inhabitants are Periæci to the Perfans?s 

Operation. Guide your Eye along the Parallel of Perfia, un- 
til you come to a Place 180 Degrees of Longitude therefrom, 
and you come to California, whoſe Inhabitants arg thoſe re- 
quired. 

| Examples for Practice. 
Places. Periæci. 


12g. Problem XIV. To find the Antipodes of a given Place. 

Example. What Inhabitants are Antipodes to China? 

Operation. Guide your Eye along the Parallel of China, un- 
til you come to a Place 180 Degrees of Longitude therefrom, 
then guide your Eye to the ſame Degree of South Latitude, as 
is the Latitude of China North, and you come to Peru, whoſe 
Inhabitants are thoſe required. 

ETETieramples for Practice. . 

Places. | Antipoaes. 


126. Problem XV. To find what Chandy a given Place is in, 
Example. What Climate is London in? 


Operation. Guide your Eye along the Parallel of Lending: to 


the Side of the Planiſphere, and you have the Beginning of the 


Ninth Climate required. 


Examples for PrafJice. 
Places: 8 | Climates, 


 PLANISPHERES, f. 
127. Problem XVI. Given the Month and Day to find the 
Sun's Place in the Ecliptic. TR. 
Example. What is the Sun's Place in the Ecliptic, May 1ſt? 
| Operation. Guide your Eye along the Ecliptic, and oppo- 
ſite to May it you have Taurus, 112, the Place required. O- 
therwiſe you have the ſame in the Circumference of the Plani- 
ſphere. Otherwiſe in the aforegoing Tables. 
| Examples for Practice. [ 


Times: 


* 


128. Problem XVII. Given the Month and Day to find the 
Sun's right Aſcenſion. 

Example. What is the Sun's right Aſcenſion, April 25? 

Operation. Guide your Eye along the Ecliptic until you 
come to April 25 thereon, then guide your. Eye downward a- 
long the Meridian of that Place, and you come to 33* + on the | 
Equator, the right Aſcenſion required. | % 

. Examples for Practice. 
Times. | Right Aſcenſions. 


0 


129. Problem XVIII. Given the Month and Day to find the 
Sun's Declination. | ks 

Example. What is the Sun's Declination, May ro? 

Operation. Find May 10 in the Scale of Declination near 
the Side of the Planiſphere, and on the graduated Meridians 
you have 17 4 North, the Declination required. Otherwile it 
may be found in the aforegoing 1 ables. | 

Examples for Practice. 
Times. Declination. \ 
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130. Problem XIX. To find all thoſe Places where the Sun 


will be vertical on any Day at Noon. 


Example. To what Parts of the Earth and Sea will the Sun 
be vertical, June 21 at Noon? 

Operation. Find Fune 21 in the Scale of Declination near 
the Side of both Planiſpheres, and guiding your Eye along the 
Parallel of Declination, you paſs over Barbary, Arabia, India, 
Bengal, alſo the Atlantic Ocean, Mexico, and the Pacific Ocean, 
the Places required. 

Examples for Practice. = 
Times. | Places. 


I 131. Problem XX. To find where the Sun is vertical on a 
given Day, and art a given Hour. 

Example. Where is the Sun vertical, or in the Zenith on 
Anguſt 1it, when it is 9 O'Clock in the Morning at London? 

Operation. Firlt find the Parallel of Declination for Auguſt 
1ſt, which is near 18* North; then, becauſe the Sun is 3 Hours 
ſhort of the Meridian of London at the given Hour, guide your 
Eye 3 Hours or 45 Degrees of Longitude Eaſtward on the ſaid 


Parallel, and you come to Arabia Felix, the Place required. 


* * Practice. 
Times. Places. 


132. Problem XXI. To find how many Degrees the Sun will 
be North or South of the Zenith of a given Place, on a given DF 


7 


** 
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Example, How much will the Sun be South of the Zenith 
of London, on July 3d 2 „ 

Operation. For July 3, on the Scale of Declination, you 
have 23 North, the Sun's Declination, from which, counting 
on the Meridian of London to Londen, you have 284, the Ze- 
nith Diſtance required. 

- Examples for Praclice. 
Times. Places. Zenith Diſtance. 


133. Problem XXII. To find the longeſt Day and ſhorteſt 
Night at a given Place. 

Example. What Length is the longeſt Day at London? 

Operation. Find the Latitude of London, and it is 51* & 
North, then counting 314 from the North Pole, ſtretch the 
Silken-thread to that Point in, the Circumference, and obſerve 
where it cuts the northern Tropic; count from this Point to 
the Side of the Planiſphere, and you have for one Side the 
half Day, and for the other Side the half Night, reckoning 15 
Degrees of Longitude for an Hour, and a Degree of Longi- 
tude for 4 Minutes of Time; ſo you have 8 Hours 12 Minutes 
and + for half the longeſt Day, and 3 Hours 47 Minutes and 
+ for the ſhorteſt Night required. | 

| Exampies for Pradlice. 
Places. Longeſt Day. - Shorteſt Night. 


— 
2 * 


124. Problem XXIII. To find what Hour the Sun will riſe 
or ſet at any given Place on a given Day. | 2 
Example. What Hour will the Sun riſe and ſet at Liſbon, 
May 3oth ? EN 
Operation. Find the Sun's Declination, May 30, and it is 
near 22 North; find the Latitude of Liſbon, and it is 39? 
N 5 Norch. 


_— 


renner 
North. Count 39 from the North Pole of the Planiſphere in 
the Circumference, and ſtretch the Silken- thread thereto, ob- 


ſerving where it cuts the Parallel of 22 North, from which 
Point, count to the Side of the Planiſphere, ſo you have 4 Hours 
44 + Minutes the Time of * and 7 Hours 15 4 the 
Time of Sun - ſetting required. 
Examples for Prafiice. 
Times. Places. Riſing; Setting. 


133. Problem XXIV. To find the Length of the Day or 
ight, at a given Place on a given Day. 
Example. What is the Length of the Day, and alſo of the 
Night at Copenhagen, May 20? | 
Operation. Find the Latitude of Copenhagen, and it is 93 
North. Find the Declination of the Sun for May 20, and it is 
20 North: Find the Hour of Son- riſing, as in the laſt Problem, 
it is 3 Hours 31 Minutes, which doubled, gives 7 Hours 42 
Minutes the Length of the Night. Find the Hour of Sun-ſet- 
ting, it is 8 Hours 9g Minutes, which doubled, is 16 Hours 


18 Minutes, the Length of the Day. 


Examples for Practice. 
Times. Places. Day Length. Night Length. 


* 


I k6. Problem XXV. To find what Day the San I to 


appear above the Horizon, at a given Place in the Frigid 


Zone. 
Example. On what Day doth the Sun begin to appear at 


Trinity Iſle near Greenland? 


Operation. Find the Latitude of Trinity-Ife, it is 719 N. 
Count 9o Degrees South therefrom on the Meridian, and you 


come to 18* 2 South, which Declination anſwers to N 
27, the Anſwer. 


e 
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Times, 


-Y 


137. Problem XXVI. To find on what Point of the Hori» 
zon the Sun riſes or ſets at a given Place, and on a given, 
Kamp On what Point of the Horizon will the Sun riſe 
and ſet at London, January goth? | 

Operation. Find the Sun's Declination, it is 17 4 South 
and the Latitude of London, which is 51* North; {ſtretch the 
Silken- ſtring to 51+ in the Side of the Planiſphere, and ſlide 
the Bead on the String until it cuts the Parallel of 17 4 South, 
Turn about the Thread until it coincides with the Equator or 
Axis of the World, and the Bead will meaſure from the 


Centre, which is the Amplitude from the South required. 


| Examples for Practice. 
Places. Times, Amplitudes. 


138. Problem XXVII. To 05 that Part of the Equation 
of Time which depends upon the Sun's Place in the Ecliptic, 
and his Right Aſcenſion. e 
Example. What is the N between the Sun's Place 
in the Ecliptic, and his Right Aſcenſion, April 20th? 
Operation. Find the Sun's Place in the Ecliptic, it is of 
a Degree in Taurus, hence his Longitude from Aries is 30 4 
guide your Eye downward on the Meridian to the Equator, and 
you come ro 28*® 4 of Right Aſcenſion, hence the required 


Difference is 2 5, or 8 Minutes 20 Seconds of Time. 


N 2 | Ex- 
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Examples Rr Practice. 
Times. Differences 


139. Prob: em XXVIII. To find the whole Equation of 

Time. „ | 5 
Example. What is the Equation of Time, April 2oth ? 
Operation. Look in the Table of the Sun's Place, Sc. and 

in the laſt Column thereof you have 1 Minute 18 Seconds, 

which good Clocks and Watches are after the Sun, the An: 

ſwer. 

Examples for Praflce 


140. Problem XXIX. To find what Hour a Planet, Comet, 
or New Star will rife or ſet ; its Right Aſcenſion and Declina- 
tion, and the Latitude of the Place being given. 

Example. What Hour will a Celeſtial Phenomenon riſe and 
ſet, whoſe Right Aſcenſion 1s 38?, and Declination 20 South, 
February 3d, at London ? 

Operation, Find the Sun's Declination, It is 16“ 35 South, 
his Right Aſcenſion is 3160 40'. Find the Sun's Semi diurnal 
Arch, it is 4 Hours 2 35 And the Phenomenon's Semi diur- 
nal Arch, 4 Hours 11. But the Sun is near 5 4 Hours of 
Right Aſcenſion before the Phenomenon, therefore he will ſet 
about 4 + O'Clock, and the Phenomenon at about 10 in the 
A 8 
F . Examples for Practice. 
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141. Problem XXX. To find all thoſe Places where a Co- 
met will be vertical, its Declination being given. 

Example. W here will a Comet be vertical whoſe Declination 
is 30? North ? 

Operation. Guide your Eye along the Parallel of 30* North, 
and you have China, India, Perſia, Barbary, the Atlantic Ocean, 
Florida, and the Pacific Ocean required. 

Examples for . 


f 
d 
y 
. | 
142. Problem XXXI. To find the Diſtance of two Places 
on the eaſtern and weſtern Planiſpheres. | 
Example. What is the Diſtance from London to Fort St. 
George? 
Operation. With a Pin or Needle, place the Centre of the. 
Slider over the Centre of the eaſtern Planiſphere, and turn the 
Slider round the Centre, until ſome Meridian of the Slider, ꝓaſ- 
| ſeth through London and Fort St. George, then count from one 
a of theſe Places to the other on the ſaid Meridian, and you have 
74 Degrees, the required Diſtance, which multiplied by 60, gives 
| 4440 geographical Miles. | 
Examples for Practice 
. Places. . m 
f 


143. Deadien XXXII. To find through what Countries a 
great Circle paſſeth, in leading from one given Place on the 
Planiſphere, to another given Place on the ſame. 

Example. Through what Countries doth a . Circle paſs, 

in leading from Landon to Feruſalem? 

Operation. Place the Centre of the Index over the Centre 

of the eaſtern Planiſphere, and turn round the Index until a 

Nn thereon paſſeth through London and Jeruſalem then 
; Will 


13 THE UNIVERSAL 
wilt the ſame Meridian paſs between France and Flanders, alſo 
through Part of Germany, Turkey in Europe, Archipelago, and 
the Bottom of the Meauerrancan Sea, which are the Places re- 

uired. | 
b 190 Examples for Practice. 


144. Problem XXXIII. | To find the Diſtance of two Places, 
one of which is in the Eaſtern, and the other in the weſtern 
Planiſphere. | 

Example. What is the Di d from the Lizard to 72 
maica? | 

Operation. Firſt find the Difference of Longitude between 
the Lizard and Jamaica, which being 72*, put a black Patch 
on the Eaſtern Planiſphere at 52* Eaft Longitude from the Li- 

_ gard, and in the Parallel of Jamaica. Turn round the Index 
until a Meridian thereof paſſeth through the Ligard and the 
Patch, ſo you have 64* by counting thereon from the Lizard 
to the Patch, for the Diſtance 8 which 3 by 
60, * 3870 Miles. 

Examples for Prafice. $9 
-1 bei e Diſtances. 


145. Ds XXXIV. To find thoſe Parts of the Earth 
and Sea over which a great Circle will paſs, in leading from one 
Place on one Planitphere, to nn Place on the other Plani- 
ſphere. 


Example. Over what Parts of "a Earth or Sea will a great 
Circle pals, in leading trom London to Cape Horn? 

Operation. Find the Diſtance in the ſame Manner as the laſt 
Problem. Then, becauſe London is 17 + of Longitude Eaſt 


frum 
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from the Side of the Planiſphere, obſerve how many 8 
of Longitude it is from London to where that Wenn which 
meaſures the Diſtance, cuts a Parallel of Latitude 17 4 of Lone 
gitude Eaſt of London, which being the Parallel of 27* North; 
turn Z on the Index to 27? in the Side of the Planiſphere, ſo 
the Meridian paſting through London, gives the Anſwer for the 
Eaſtern Planiſphere. In like Manner, bring Z to 279 in the 
Side of the Weſtern Planifphere, and the Meridian paſſing thro” 
Cape Horn, over the Atlaniic Ocean, 1 is the other Part of the An- 
{wer required, 

| | Examples for Practice. 

Places. Places. | Places; 


— 


146. Problem XXXV. To find the Poſition of two Places 
with the Meridian, when both Places are on one Planiſphere. 

Example. Which Way doth Canton in China bear from Lon- 
we? =: Wb ; | 

Operation. Turn round the Slider until a Meridian thereof 
paſſeth through Londen and Canton, on which Mendian, at the 
Diitance of go“ from London place a Patch, count go“ South- 
ward on the Meridian of London, and there alſo put another 
Patch; then turn the Slider round until a Meridian paſſeth thro* 
both theſe Patches, on which Meridian you may count 120? 
from one Patch to the other, which is N. E. by E. + E. nearly 

the Bearing required. 

Examples for Practice. 
Places. Places. Bearings. 


% 


t45. Problem KXXVI. To find the Poſition of Places with 
the Meridian, when one Place lyeth in one Planiſphere, and 
the other Place in the other Planiſphere. N Ex- 


6 r 
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Example. Which Way doth Barbadoes bear from Lůindon? 

ation. Find the Difference of Longitude between Lon- 
don and Barbadoes, which being 59* Weſt, place a black Patch 
at 39 Longitude, either Eaſtward from the Side of the Ea- 
ſtern Planiſphere, or Weſtward from the Side of the Weſtern 
Planiſphere, and in the Parallel of Barbadoes; then counting 
London to be in the Parallel of 51* + at the Side of the Plani- 
ſphere, proceed as in the laſt Problem, ſo you have the Bearing 
W. S. W. + W. nearly, which was required. 

Examples fbr Praftice. 
Places. | Places, Bearings. 


148. Problem XXXVII. To find where a great Circle, 
paſſing over the Earth's Surface, will come neareſt to the Pole. 

Example. If a great Circle paſs through London and the 
North Cape, where will it come neareſt to the North Pole? 
| ation. Turn the Slider until a Meridian thereof paſſeth 
through London and the North Cape, then will the ſame Meri- 
dian alſo paſs neareſt to the North Pole in Latitude 76* 4 North, 
and Longitude 76* Eaft of London, which is a little North of 
the Middle of the Coaſt of Neva Zembla, the Place required. 

Examples for Practice. 
Places. Places. Neareſt à Pole. 


149. Problem XXXVIII. To draw a Meridian, or North 

and South Line at any Place on the Earth's Globe. | 
Example. I would draw a Meridian Line on the Floor of a 
Room, whoſe Window faceth the South? | 
Operation. Firſt, with a Pair of dividing Compaſſes, draw 
ſeveral Circles having the ſame Centre, but ſome wider than 
= others; 


\ 


N 
| 
) 


angles. 
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bckers; erect a Pin or ſtrait Wire in the Centre perpendicu- 
larly, and obſerve in the Forenoon, where the Shadow of the 
Top of the Wire falls on one of theſe Circles, making a Mark 
at the fame, obſerve where the Shadow of the Top of the Wire 
falls on the ſame Circle after Noon, and a right Line drawn 
from one of the Marks to the other, is the Faſt aud Weſt Line, 
from which the North and South is had by Biſection at Rights 


Examples for Practice. 


150. Problem XXXIX. To find the Variation of the Mag- 
netic Needle. ” | 
Example. I would find the Variation of the Magnetic Needle 
at London, or any other Place on Land: 
Operation. Firſt draw a Meridian Line, and a Circle round 
it; place a ſharp Pin upright in the Centre, and the Magnetic 


Needle thereon, and it will ſhew the Variation required, 


Exainples for Prafiice. 


151. Problem XL. To find a Meridian Line by the riſing 
and ſetting of the Sun. | 3” 

Example. I would find a Meridian Line by the riſing and 
ſetting of the Sun at London ? Se OR 

Operation. Obſerve on what Point the Sun riſeth, and alſs 
on what Point it ſets, the Middle of theſe two is the Meridian 
tequired. g 

Examples for Prafite. 


0 | 125. Pro- 
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152. Problem XLI. To find on what Point of the Horizon 

2 terreſtrial Object bears by the Planiſphere. : | 

- Example. Suppoſe it was required to find the Bearing of 
Greenwich from Chelſea ? 

Operation. Place the Planiſphere horizontally with its Poles 

North and Southward by help of a Meridian Line, then by the 

or Points of the Compaſs in the Edge of the Plani- 

ſphere, will Greenwich bear nearly Eaſt from Chelſea, which was 

Rs 

| Examples for Practice. 


153. Problem XLII. To find all thoſe Places of the Earth 
where the Sun is either riſing or ſetting, at a given Time. 
Example. At what Place of the Earth is the Sun riſing or 
ſetting, May iſt, at 10 o'Clock in the Morning, at London? 
Operation. The Sun's Declination, May ft, is 135 4 North, 
and at 10 in the Morning, he is 2 Hours ſhort of the Meridian 
of London; therefore count 30“ Eaſtward from the Meridian 
of Londen along the Parallel of 15* + North, and you have the 
e in Africa where the Sun is vertical. Bring the Horizon 
or Equator of the Slider to paſs through the Place where the Sun 
is vertical, and count 90* on the ſame, ſo you come to a Meri- 
dian paſſing through New Holland. Celebes, Minando, the Sea 
of Corea, and North- eaſt Parts of Tartary, which ſhews the Pla- 
ces of Sun-ferting. Then proceed as in the 34th Problem, and 
you have a great Circle paſſing between Paraguay and Brazil, 
near the Mouth of the River Amazones, the Caribee Hands, New 
land, and Hudſon's Bay, the Places where the Sun is ſetting, 
which was required. 


E 
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* 
. 
Ln 


154. Problem XL. III. To find thoſe Places of the Eank; 
which are in the enlightened Hemiſphere, at a given Time. 

Example. What Places of the Earth are in the enlightened 
Hemiſphere, Auguſt 20th, at 2 in the Afternoon? 

Operation. Find all thoſe Places which are within 90 of 
the Place where the Sun 1s vertical at the given Time, as in 
the laſt Problem, and you have the enlightened Part, the Reſt 
1s dark Night or Twilight. 

Examples for Praclice. 


155. Problem XLIV. To find all thoſe Places of the Earth 
and Sea, where a ſolar Eclipſe can be ſeen, _ Day and Hour 
when it will happen being given. 

Example. To what Parts of the World may the Eclipſe of 


the Sun be viſible, which will happen Auguſt 5th, 1766, at 


in the Evening? 
Operation. Find what Part of the Earth is the enlightened 
Hemiſphere at the given Time, as in the preceding Problems, 


Note, A ſolar Eclipſe is not always viſible throughout the en- 
hghtened Hemiſphere, on Account of the Parallax. 
Examples for Practise. 
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156. Problem XLV. To find all thoſe Places of the Earth 
and Sea, where a lunar Eclipſe may be ſeen, the Day and Hour 
when it will happen being given. 

Example. To what Part of the World may the Eclipſe of 
the Moon be ſeen, which will happen Auguſt 20th, 1766, at 
7 in the Morning, at London ? f 

Operation. Find all thoſe Places which are within 90 Di. 
ſtance from the Place where the Moon is vertical at the given 

Time, ſuppoſing her directly oppoſite to the Sun, for thoſe 
Places of the dark Hemiſphere within 90“ of the Place where 
the Moon is vertical, are the Places where the lunar Eclipſe is 

Fiſible. 


Examp/es fer Practice. 


157. Problem XLVI. To find all thoſe Places which have 
o Summers and two Winters in one Year. 
Example. What are thoſe Places of the Earth's Globe? 
Operation. Find thoſe Lands which are under the equinoctial 
Line, and they are the Places required. | ; 
30 Nai 4 3 1x; Examples for. Praffice. 


* 
4 a - - * ” * 
23 31414 223 


158. Problem XLVII. To find the Latitude of a Place of 
the Earth. | | > 
Example. I would find the Latitude of any Place. | 
Operation. Take the greateſt, and alſo the leaſt Altitude of 
the Pole-ſtar, or any other Star near the Pole, when he is above, 
and alſo when he 1s under the Pole, which Time may be known 


3 by his Right Aſcenſion, and the half Sum of theſe two Alti- 


LT > 5 tudes, 
9 > as 2 1 , - #3 122 4 
* 
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_ 
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tudes, (Allowance being made at both Times for Refrafton) 1 is 
the Latitude required. 


Examples for Practice. 


159. Problem XLVIII. To find the Longitude of a Place 
on the Earth or Sea. 

Example. I would find the Longitude of any Place. 

Operation. Obſerve the Hour and Minute of either an Eclipſe 
of the Moon, an Eclipſe of one of Jupiter's Satellites, or Ap- 
pulſe of the Moon to a fixed Star, at the fame Inſtant of Time 
the fame Phenomenon is obſerved at London or any other where, 
and the Difference of Time converted into Degrees and Minutes, 
is the Difference of Longitude. 

ns amples f for Practice. 


160. Problem XLIX. Given the Day of the Month and 
Latitude of the Place, to find the Hour of Beginning and End 
of Twilight. | 

Example. I would know at what Time of the Night the 
Twilight will end at London, April 15 ? 

Operation. Turn Z on the Slider to the Latitude 31 on 
the Planiſphere, and guide your Eye downward along the Pa- 
rallel of 10 North Declination on the Planiſphere, until you 
come to 18® of the Meridian Lines of the Slider under its Ho- 
ron, ſo you come to a Meridian of the Planiſphere 43 
ſhort of Midnight, conſequently the Beginning of Twilight 8 
at 2 Hours 54 Minutes in the Morning, and the End at 9 
Hours 6 Minutes i in the Evening. 


Ex- 


— 
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Examples for Practice. 
1 . Times. Twilight. 


161. Problem L. Given the Latitude of a Place, to find 
- what Day of the Year the Twilight is ſhorteſt at that Place. 
Example. On what Day of the Year is the Twilight ſhorteſt | 
at London ? | 
eration. Turn Z on the Slider, to the Latitude of 51* 
Side of the Planiſphere, then with a Pair of dividing 
Seat or otherwiſe, find out the ſhorteſt Arch of a Pa- 
rallel of Declination on the Planiſphere, that is contained be- 
tween the Horizon of the Slider, and the Parallel of 18 under 
the ſame Horizon, ſo you find the faid ſhorteſt Arch of Decli- 
nation on the Planiſphere to be 20* North of the Equator, 
which anſwers to May 22, and Fuly 21, the Days required. 
Examples * Praefine, 
Places. _ Shorteſt Twilight. 


f 


162. Problem LI. Given the Day of the Month, Latitude 
of the Place, and Altitude of the Sun, to find the Hour of the 


N. 
Example. If the Altitude of the Sun be taken at London, 
Hs xith, and found 12* 15', what is the Hour of the 


a; AY tens? the Refraction from the given Altitude, 
and you have 11* 10' for the true Altitude. Then turn Z on 
the Slider, to the l 51 4 on the Planiſphere, and guide 
your Eye along the Parallel of 15* North Declination, an- 
ſwering to the given Day, until you come to 11 10 Altitude 
on a Meridian of the Planiſphere, which ſhews that the Hour 


was 


2 | | 
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was either 2 Minutes before 6 in the Morning, or 2 Minutes 
after 6 1 in the Afternoon. 


Examples for Practice. 
Places. Days. Akitudes. Hours. 


163. Problem LII. Given the Latitude of the Place, the 
Declination and Altitude of the Sun, to find the Azimuth. 
Example. If the Altitude of the Sun be taken at London, 


June 21, and found 50* after Allowance for Refraction, what 
is the Azimuth ? 


Operation. Turn Z on the Slider, to the Latitude of 51* & | 


in the Side of the Planiſphere, and guide your Eye downward 
along the Parallel of 23* + North Declination an the Plante 


9 until you come to 505 Altitude above the Horizon, a- 


mong the Meridians of the Slider, fo you come to a Meridian 
on the Slider 39 4 from the Side of the ſame, which 1 is the Sun's 


Azimuth from che South required. 
ä | Examples for Practice. G 
Places. Days. Altitudes. Azimuths. 


164. Problem LIII. Given the Day of the Month, and the 
Difference between the Altitude of the Sun taken at one Time 


of the Day, and the Altitude taken at another Time of the 
| fame Day; alfo the Difference between the two correſpondent 


Azimuths taken at the ſame Times the Altitudes were taken, ; 


to find the Latitude of the Place. 


Example. On the 2 1ſt of Fuly, the Altitude of the Sun was 
taken in the Forenoon, and his Azimuth taken at the fame. 
Time; ſome Time after the ſame Afternoon, the Altitude was 
taken, and alſo his Azimuth at this ſecond Obſervation «aq 

+ 3 ere. 
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hereby the Difference of * Altitudes \ were found 15* 5', and the 
Difference of Azimuths 32 o' ; what was the Latitude of the 
Place of Obſervation ? '* 
Operation. Turn the Slider, until the Parallel of 202 1 
North on the Planiſphere paſſeth through two Meridians of the 
| Slider, and ſuch Points in them, as at the ſame Time do form 
the given Difference of Altitudes above the Horizon of the Sli- 
der, and the given Difference of Azimuths on the ſame ; ſo you 
have Z on the Slider placed at 55* in the Side of the Plani- 
ry the Latitude North which was required. 
Examples for Practice. 


- 165. Problem LIV. To find the Latitude of a Star given 
on the Planiſphere. 
Example. What is the Latitude of Syrius the great Dog? 
.. Operation: Turn Z on the Slider to the Pole of the Eclip- 
tic, ſo the Horizon of the Slider repreſents the Ecliptic, and 
you have Syrius on the Planiſphere, 39 + South of the Eclip- 
tic, which is the Latitude required. 
| 3 for Prafiice. 
Stars. : Latitudes. 


| 166. Problem Ly. To find the Loge of a Star given 
on the Planiſphere. 
* Example. What is the Longitude of Capella in Auriga? : 
Operation. Turn Z on the Slider, to the Pole of the Eclip- 
tic, as in the laſt Problem, and you have Capella on the Plani-, 
ſphere, 78K : from the Meridian palling chrough the Centre Tel 


j 


. 


f 
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the Slider, which is the equinoctial Colure; therefore the Lon- 


gitude of Capella is x 18* 2, which was required. 


Examples for Prafice. 
Stars, | Longitudes. 


167. Problem LVI. Given the Latitude and Longirude of 


a Comet, Planet, or Star, to find its Right Aſcenſion and De- 
clination. | <2 

Example. What is the Right Aſcenſion and Declination of 
a celeſtial Body, whoſe Latitude is 61 45' North, and Longi- 
tude W 11* 'go'? 15 8 
Operation. Turn Z on the Slider to the Pole of the Ecliptic, 
on the Weſtern Planiſphere of the Heavens, and counting 11? 
z from the Left-hand Side of the Slider, among the Meridians 
of the ſame, you come to a Place 61 4 North of the ſame Hort- 
20n, under which is a Place, whoſe Right Aſcenſion is 267? 3, 
and Declination 38* + North, which was required. 

| Examples for Practice. | 

Latitudes. Longitudes. Right Aſcen. Declin. 


' 


168. Problem LVII. To find the Diſtance of two Stars that 
are both on one Planiſphere. 


Example. It is required to find the Diſtance of any two Stars 


that are both on the Eaſtern or Weſtern Planiſphere ? 


Operation. Turn the Slider round, until a Meridian thereof ; 


paſſeth through both the given Stars, and the Number of De- 


* yo . . ; 
grees, counted on the ſame Meridian, is the Diſtance re- 


quired, * 


— : AS . 
8 en 
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Examples for Practice. 
Soars... S Diſtances; 


169. Problem LVIII. To find the Diſtance of two Stats, 
one of which is on the Eaſtern, and the other on the Weſtern 
celeſtial Planiſphere. 

Example. It is required to find the Diſtance of any two Stars, 
one of which is in one Planiſphere, and the other of thoſe Stan 
in the other Planiſphere? | 

Operation. Place a black Patch in the ſame Parallel of De- 
clination, and Difference of Right Aſcenſion in one Planiſphere, 
as is the Declination and Difference of Right A ſcenſion of the 
other Star in the other Planiſphere ; find a Meridian paſſing 
thro* this Patch and the Star in the fame Planiſphere, and it is 
the Diſtance required. | | 
557 ö for Prafiice. 

Stars, Stars. Diſtances. 


170. Problem. LIX. Given the Direction of any celeſtial 
Phenomenon paſſing through any Part of the Heavens in the 
Arch of a great Circle, to find the Fath of the ſame. f 

Example. Suppoſe a Comet was firſt ſeen under the Belly of 
the great Bear, and did bend its Courſe. toward ArFurus in 
Bootes; what Conſtellations would it paſs thro”, ſuppoſing its 
Trace to be nearly in the Arch of a great Circle? ?, 

Operation. Turn round the Slider, until a Meridian thereof 
paſſeth through the Places given, ſo will the ſame Meridian 
paſs through Mons Menalus, as Ke Sc. the Places re- 


quired. 
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Examples for Practice. | 


1. Problem LX. Given a Star on the Planiſphere, to 


find its Latitude, Longitude, Right Aſcenſion and Declina- 
E tion, for.any Year paſt, preſent, or to come. EA 
X Examtle. What Latitude, Longitude, Right Aſcenſion 
: and Declination, will the Pole-ſtar have. 1000 Years hence ? 
Operation. Find how many Degrees and Minutes the Pole- 


: ſtar is got forward in the Ecliptic, allowing at the Rate of 30 
- Seconds per Annum. Then turn Z on the Slider to the Pole 
> of the Ecliptic, and count thoſe Degrees forward under the 
q Star's Parallel] of Latitude, ſo you come to a Place qn the Pla- 

niſphere, which ſhews the Right Aſcenſion and Declination re- 


quired, . | f 
Examples for Practice. 

| 172. Problem LXI. Given the Day of the Month, to find 

what Hour a Star, Planet, or other celeſtial Body, whoſe Place 

4 in the Heavens is known, will come to. the Meridian. 

| Example. At what Time will the Pleiades, or Seven-Itys, come 

. to the South at London, Auguſt roth? 7 | 
Operation. Find the Right Aſcenſion of the SunTorithe gi- 

. ven Day, and it is 140* 4, count from thence backward, in a 


| Direction contrary to the Order of the Signs, until you come 
N to the Right Aſcenſion of the Seven-ſtars, and you count 33 
I» which ſubtracted from 140 +, leaves 87* 4, or 5 Hours 
49 after Noon, the Time required. 


P' 2 | Exc. 


CY. 


132 THE UNIVERSAL 


Examples for Practice. Bi 
Stars. Southing. Nonting; 


173. Problem LXII. Given the Latitude of the Place, the 
Month, Day and Hour, to find what Point of the Ecliptic is 
on the Meridian. 

Example. What Point of the Ecliptic is on the Meridian of 
Londen, May 20th, at 9 in the Morning? 8 
Operation. Furſt find the Sun's Right Aſcenſion for the gi- 
ven Day, and count 3 Hours to the Weſtward thereof, ſo you 
come to 14* S, the Point required. 
| Examples T0, Practice. 


174. Problem LXIII. Given the Latitude of the Place, and 
Hour of the Day, to find the Altitude of Medium Cæli. | 
Example. What is the Altitude of Medium Celi, at Lon- 
don, May 20th, at 9 in the Morning? : 
Operation. Firſt find that Point of the Ecliptic which is on 


2 the Meridian, and alſo the Place of the Zenith at the given Time, 


the Diſtance of theſe two ſubtracted from go“, leaves 44"; the 
Altitude of Medium Czh required. 


Examples far Practice, 


— 


14 


PLANISPH ERES. 139 
155. Problem LXIV. Jo find the oblique Aſcenſion, of 
any celeſtial Body. 

Example. What is the oblique Aſcenſion of the Sun, May 
20th, for the Latitude of 31 35 North? 

Operation. Find that Point of the Equator which comes to 
the Meridian when the Sun or Star riſeth, add 6 Hours thereto, 
and the Sum 1 Is the oblique Aſcenſion required. Hence the An- 
ſwer is 30 15. 

Examples for Practice. 


176. Problem LXV. » To find the i Deſcenſion of any 
celeſtial Body. 
Example. What is the oblique Deſcenſion of the Sun, May 
20th, for the Latitude of London ? 


Operation. Find that Point of the Equator which comes to 


the Meridian when the Star ſets, ſubtract 6 Hours therefrom, 
and the Difference is the oblique Deſcenſion required, | 
Examples * Practice. 


177. Problem LXVI. To find the coſmical Riſing and r. 


ting of a given Star. 


Example. What Time of the Year doth Hrius riſe or ſet 


coſmically, at London ? 
Operation. Find that Point of the Ecliptic which riſes, m_ 
the Star riſes or ſets, and you have the Anſwer Auguſt 20, and 


February 24, 
4 Examples for Practice. 
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178. Problem LXVII. To find the anchronical Riſing and 
Setting of a given Star. 

+ Example., What Time of the Year doth Syrius riſe and ſet 

anchronically at London ? 

Operation. Find that Dole of the Ecliptic which ſets at the 
Lande Time as the Star riſes or ſets, and you have ne Anlwer 
February 6th, and May=1 4th. 

| Examples for Prag. 


179. Problem LXVIII. Given the three Sides of a ſpheri- 
Al Triangle, to find the Angles by the Planiſphere. © 

Example. Given the three Sides of a ſpherical Triangle 385 

28 95 and 76“, to find an Angle? 
Operalion. Bring Z on the Slider to ſo many Degrees from 
the Pole of the Planiſphere as is one of the given Sides, and 
count downward from Z toward the Horizon of the Slider, un- 
til you have a Point where a vertical Circle of the Slider, and 
2 Meridian of the Planiſphere, anſwer the other two Sides of 
the Triangle, then one of the Angles is ſhewn on the Horizon 
of the Slider, another on the Equator of the Planiſphere, and 
the third Angle may be known by ſhifting the Sides. Hence 
the required Angle is 60D. 

De. By this Problem, having the Latitude, Synfs Altitude 
and Declination, are found the Azimuth, Ange Poſition, 
and Hour of the Day. | 

"Example for Praflce. 
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180. Problem l XIX. Given the three Angles of a ſpheri- 


cal Triangle, to find the three Sides by the Planiſphere. 
Example. Given three Angles of a ſpherical Triangle, 107 

36', .56* 26", and 37* 55“, to find an Angle? | 
Operation. Take the Compliments of the three given Sides 

© a Semi circle, and proceed with them as if they were Sides 


nding the Angles for the Sides required. Hence the required 


Side is 74? 50. 

Uſe. By this Problem, having the Hour of the Day, Azi- 
muth, and Angle of Poſition, are found the Latitude, Sun's 
Declination and Altitude. 

Examples for Practice. 


181. Problem LXX. Given two Sides of a ſpherical Trian* 


ale, and the Angle between them, to find the other Side and. 
two Angles. | 
Example. _ Given two Sides of a ſpherical Triangle, 38* 287 
74 50, and the Angle between them 56* 26, to.find the other 
Side and two Angles. 
ation. Bring Z on the Slider, to ſo many Degrees from. 


- the Pole of the Planiſphere, as is one of the given Sides, and 


count downward from Z, under the given Angle on the Hori- 


zon of the Planiſphere, ſo many Degrees as the other fa 


Side; then directing your Eye on that Meridian of the 
ſphere, to its Equator, you have one of the Angles, counting 
from thence to the Pole of the Planiſphere, you have the ge- 


quired Side; and by ſhifting the Parts, you have the other 
Angle required. Hence the required Side 1 is 57 32's pg, one 


of the N Angles 107? 36. 
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- Uſe. By this Problem, having the Latitude, Azimuth, and 
Altitude of the Sun, are found the Sun's Declination, Hour of 
the Day, and Angle of Poſition ; alſo, having the Sun's Alti- 
tude, Angle of Pofition and Declination, are found the Hour of 
the Day, Latitude and Azimuth; alſo, having the Sun's Decli- 
nation, Hour of the Day, and Latitude of the Place, are found, 
the Azimuth, Altitude and Angle of Poſition, | 

Examples for ua ce. 


182. Problem LXXI. Gixen two Angles of a ſpherical Tri- 
angle, and the Side between them, to find the two other Sides 
and Angle. 

_ © Example. Given two o Angles of a ſpherical Triangle 107* 
360, In: 5626, and the Side between them 38* 28', to find 
the other Angle and Sides ? 

Operation. Bring Z on the Slider, to ſo many. Degrees from 
the Pole of the Planiſphere as is the given Side, and count 
downward from the Pole on the Planiſphere, and from Z on 
the Slider, under the two given Angles, then from. the Place 
where they meet, count upward on a vertical Circle of the Sli- 
der, and alſo on a Meridian of the Planiſphere, to the Pole and 
to Z, and you have the two Sides required; the required Angle 
may be found by ſhifting the Sides. Hence the required An- 
gle is 37 55', and one of the other Sides 37 32, 

Uſe. By this Problem, having the Hour of the Day, the 

Latitude of a Place, and Sun's Azimuth, are found the Sun's 

Altitude, Angle of Poſition, and Declination; alſo, having 
the Azimuth, Altitude and Angle of Poſition, are found the 
Declination, Hour of the Day and Latitude ; alſo, having = 

n- 


6 
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Angle of Poſition, Declination and Hour of the Day, are found 
the Latitude, Azimuth and Altitude. | * . 
: Examples for Practice. 


18 3. Problem L XXII. Given two Sides of a ſpherical Tri- 
angle, and an Angle oppoſite to one of thoſe two Sides, to find 
the other Side and two Angles. 

Exainple. Given two Sides of a ſpherical Triangle 38* 28', 
and 57* 32', and the Angle oppoſite to the greater Side 56? 
26', to find the other Angle and Sides? | 

Operation. Bring Z on the Slider, to ſo many Degrees from 
the Pole of the Planiſphere, as is one of- the given Sides, and 
under the given Angle, count downward from the Pole of the 
Planiſphere, on a Meridian, until you come to the other given 
Side on a vertical Circle of the Slider, then the Diſtance on the 
Meridian from the Pole of the Planiſphere, is the Side required; 
one of the Angles ſought, is ſhewn on the Horizon of the Sh- 
der, and the other Angle required, is found by ſhifting the 
Sides. Hence one of the required Angles is-107* 36', and the 
required Side 74* -50'. eee e WA 

Uſe. By this Problem, having the Latitude of a Place, 
Hour of the Day, and Sun's Altitude, are found the Sun's Azi- 
muth, Angle of Poſition and Declination; alſo, having the 


Latitude, Altitude, and Angle of Poſition, are found the Azi- 


muth, Declination, and Hour of the Day; alſo, having the 
Sun's Altitude, Declination and Azimuth, are found the Lati- 
tude, Hour of the Day, and Angle of Poſition; alſo, having 
the Declination, Altitude and Hour of the Day, are found the 
Latitude, Azimuth and Angle of Poſition; alſo, having the 
Latitude, Declination and Angle of Poſition, are found the 

vg © Hour 
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Hour of the Day, Azimuth and Altitude; alſo, having the 
Latitude, Declinatiori and Azimuth, are found the Hour of 
the Day, Altitude and Angle of Poſition. _ 

Examples for Praclice. 


184. Problem LXXIII. Given two Angles of a ſpherical 
Triangle, and a Side oppoſite to one of them, to find the other 
Sides and Angle. 4 et 
Example. The two Angles given, are 107 36', and 56*. 
_ and the given Side 37 327, required the other Angle and 
Sides ? | g | | 
Operation, Turn Z on the Slider, until a Meridian on the 
Planiſphere, with one of the given Angles, cuts off the given 
Side on a vertical Circle of the Slider, and the ſame vertical 
Circle ſhews the other given Angle on the Horizon of the Sli- 
der; then one of the required Sides is the Diſtance, of Z on the 
Slider from the Pole of the Planiſphere, the other required Side, 
is the Diſtance of Z from the Pole of the Planiſphere, and the 
required Angle is found by ſhifting the Sides. Hence the re- 

quired Angle is 37 55', and the required Side 38 28'. 
e. By this Problem, having the Sun's Altitude, Azimuth, 
and Hour bf the Day, are found the Latitude, Declination, 
and Angle of Poſition ; alſo, having the Declination, Azimuth, 
and Angle of Poſition, are found the Latitude, Altitude, and: 
Hour of the Day; alſo, having the Altitude, Hour of the 
Day, and Angle of Poſition, are found the Latitude, Azimuth, 
and Declinatien ; alſo, having the Declination, Hour of the 
Day, and Azimuth, are found the Latitude, Altitude, and 
Angle of Poſition ; alſo, having the Latitude, Azimuth, _ | 

. 5 Angle 
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Angle of Poſition, ate found the Altitude, Declination, and 
Hour of the Day; alſo, having the Latitude, Angle of Poſi- 


tion, and Hour of the Day, are found the Declination, Altitude 
and Azimuth, + 


Examples for Practice. 


1385. Problem LXXIV. To know the Latitude of the Moon, 
Planets, Comets, or other celeſtial Bodies. 

Example. Required the Moon's Latitude at any given Time 
of the Night when ſhe is viſible ? 

Operation. Obſerve any two Stars, that are in the Arch of a 
great Circle with the Moon, Planet, Comet, or other celeſtial 
Body to be obſerved, which croſſeth the Ecliptic at Right- 
angles, and note thoſe two Stars an the Planiſphere, then by an 
Inſtrument (ſuch as Hadley's Quadrant) take the Diſtance from 
either of thoſe Stars, which added to, or ſubtracted from) the 
Star's Latitude, gives the Latitude required. 

Examples for Practice. 


Q 2 186 Prablem 
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186. Problem LXXV. TO know the -Langitude of the 


Moon, Planets, Comets, or other celeſtial Bodies. 


Example. Required the Longitude of the Moon at any given 
Time of the Night when ſhe is viſible ? x 

Operation. Obſerve any two'Stars, that are in the Arch of a 
great Circle with the Moon, Planet, Comet, or other celeſtial 
Body to be obſerved, which croſſeth the Ecliptic at Right- 
angles, and note thoſe two Stars on the Planiſphere, then turn 
the Slider until ſome Meridian thereon paſſeth thro thoſe two 
Stars on the Planiſpheres, and the Point where it cuts the Eclip- 
tic, is the Longitude required. 


Examples for Proflice. 


187. Problem LXXVI. Given the Ks of the Sun by 
the magnetic Needle (commonly called the magnetic Azimuth) 
the Latitude of the Place and Sun's Declination, to find the 
Variation of the Compaſs. 


Example. In De 30* North, May 3oth, in the Morn- 


ing, the Sun's Altitude was taken 30*, and his Bearing, by the 


magnetic Needle, at the ſame Time was due Weſt, "required 
the Variation, 

Operation. Find the true azimuth ; Place, or ſuppoſe to be 
placed the true Azimuth over the magneric Azimuth, and the 
magnetic North-point falling Eaſtward or Weſtward of the true 
North- -point of the Horizon, ſhews the Variation required, 


Examples for Pracl ice. 


1 J%& 


PLANISPHERES. tt 


3 


188. Probles LXXVII. Given the Latitude of u Plas th 


the torrid Zone, to find the Sun's greateſt Azimuth on a given 


Day, when the Sun is nearer the Pole than the Place given; 
alſo the Altitude of the Sun at the ſame Time. 

Example. What is the Sun's greateſt Azimuth, at Cape Three 
Points, on the Coaſt of Africa, June 20th, and his Altitude at 
the ſame Time ? 

Operation. Bring Z on the Slider, to the Latitude given on 
the Planiſphere, obſerving where the Convexity of the Parallel 
of Declination on the Planiſphere toucheth an azimuth Circle 


on the Slider, you have the required Azimuth on the Horizon 


of the Slider and the Altitude of the Sun at the ſame Time on 


the azimuth Circle of the Slider, by counting upward from tho 


Horizon. | 
| Examples for Practice. 


189. Problem LXXVIIL Given the Sun's Declination, Al- 
titude, and greateſt Azimuth, to find the Latitude. 
Example. At Sea, in north Latitude, the 2oth of June, the 


Sun's Altitude was taken, when he was on the greateſt Azi- 


muth from the North, and found to be 60, and the greateſt 


Azimuth at the ſame Time 75% Quere the Latitude? 


ee oo SY DOR EE RISES 7 
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ation. Move the Slider until the given Altitude there- 


on toucheth the Convexity of the Parallel of Declination on the 
Planiſphere, and at Z on the Slider, you have the Latitude on 


the Planiſſ Re. 
Examples for Practice. 


130 Problem IXxIx To draw an horizontal Dial for any 
Ms es by the Phniſphere. 

e. Suppoſe an horizontal Dial was to be drawn for 
the Latitude of 45 North, what would be the Hour, Half- 
hour, Quarter-hour, Cc. Diſtances from the Meridian? 

ation. Turn Z on the Slider to the Latitude on the 
Flaniſphere, and obſerve where 155, 30% 455, Sc. allo 70 
+» 22 +, 37 2, of the Meridians on the Planiſphere do cut 
che Horizon of the Slider, ſo you have 10%, 22, 35 


for the Hour - diſtances, Sc. required. 


Nete, The Gnomen, or Style of the Dial, muſt be placed in a 
Direction parallel with the Axis of the World. 


Examples for Practice. 
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191. Problem LXXX. To draw an upright ſouth or north 


Dial, by the Planiſphere. 


Example. Suppoſe an upright ſouth or north Dial was to be 
drawn for Latitude 355 North ? 

Operation. Theſe Dials will become horizontal Dials, the 
former in Latitude 35* South, the later in Latitude 35 North; 
therefore find the. Hour Diſtances for theſe Places, as in the 
laſt Problem, and you have the Anſwers. 


Examples for Practice. 


192. Problem LXXXI. To draw a declining c or reclining 
Dial, by the Planiſphere. 


Note, A declining Dial, is perpendicular to the Horizon, but 
faceth about more toward the Eaſt or Weſt than a South 
or North Dial; and a reclining Dial is neither perpendi- 
cular to the Horizon, nor parallel thereto, but faceth 
the Heavens obliquely. 


Example. Suppoſe a Dial was to be drawn on a Plane, de- 


cining any Number of Degrees toward the Eaſt or Weſt, and 
reclining any Number of Degrees from the Zenith ? 


Operation. Firſt place thai Gnomen inf the Direction ofi che 


7 of the World, andi then draw the Hours by the Shadow: 
of the Sun. 

Otherwiſe. Project the Meridians on the Horizon of that 
Degree of Latitude and Difference of Longitude, — d 
the n 8 Doclmation: and Reclination. 
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bination, and Meridian - line, to determine the Hour of the Day 
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' Examples for Practice. | 


193. Problem LXXXII. To draw Hour-lines on any Sur- 
face whatſoever. 
Example. Suppoſe it was required to draw Hour-lines on the 
Cieling of a Room, or any other uneven Surface ? | 
Operation. Place the Gnomen in the Direction of the Farth's 


x Axis, and mark the Hour-lines where they are projected by 


| Examples for Practice. 


194. Problem IL. XXXIII. Having the Latitude of your Ha- 


dy the Sun. 

"Example. Suppoſe I would know the Hour of the Day, 
having a Meridian-line in any known Place of the Earth ? | 
- Operation. Place the Planiſphere North and South, and pa- 
rallel to the Horizon, hang up a Plumb-line, and take the A- 
_zimuth ; then bring Z on the Slider to the Latitude on fn 

| 1 a- 
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Planiſphere, and guiding your Eye from the obſerved Azimuth 


on the Horizon of the Slider upward, until it cuts the Parallel 
of the Sun's Declination for that Day on the Planiſphere, guide 


your Eye from thence to the Equator of the Claniſphorgy and 


you have the Hour required. 
Examples for Pradlice. 


19 5. Problem LXXXIV. Required the following Anſwers, 
for the Latitude of 50 North, on May 16, viz, 


| A 
Sun's Meridian Altitude —  — — 6509 1& 
Sun's Amplitude | — 32 30 
Sun's Height at 6 O Clock — 15 10 
Sun's Azimuth at 6 O'Clock, North-eaſterly — 47 15 
Sun's Height being Eaſt and Weſt - | 26 20 
Hour when Eaſt — — 7h 200 
Aſcenſional Difference — 26 20 
Right Aſcenſien —— — 53 10 
Hour of Sun- riſing — — 4h 15 
Hour of Sun-ſetting — — — FT 
Length of the Day — — — 130 
Length of the Night — — 8 30 
Longeſt Day in that Latitude — ſ— 16 10 
Shorteſt Day in that Latitude, —— ———— 
Hour of Day-break — p 
| Duration of Twilight — 2 15 
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196. Problem LXXXV. Required 'the following nn. 
for 8 Latitude of 30 North, on November 23, viz. 


SW = — * — n 
Ca * PI . — oi _ ay 
„ 


f Anſwers 
"Sun's Meridian Altitude — 10930 
Sun's Amplitude South-eaſterly —d — 33 "I 


Sun's Depreſſion at 6 O'Clock — Xs 4 
Sun's Azimuth at 6 o'Clock, South-eaſterly —— 77 o 
Sun's Depreſſion Eaſt and Weſt — 


Hour when Eaſt — 4h 42 
Right Aſcenſion 237 35 
Hour of Sun-rifing 7 50 


73 


N 
| 
10 


Hour: of Sun. ſetting 


A Length of the Day — 8 20 
A _ Length of the Night — 15 40 
A Shorteſt Day in that Latitude ,—— — 38 
Y Longeſt Night in that Latitude —— — 16 14 
a Hour of Day-break — 5 48 
Duration of Twilight — r 
197. Problem LXXXVI. Required the following Anſwers, 


for the Latitude of 35 South, on, November 10, viz. 


we — — — p ꝓ ————ñ — r . . . ( — — --- 


— 


; : | Anfwen, 
1 Sauun's Meridian Altitude ͤ— — 3 10, 
' Hour of Sun- riſing — — 4 9 
i Hour of Sun- ſetting — 1 
g Sun's Aſcenſional Difference — 9 
N Length of the Day 1 3 
Length of the Nihgnlt— — — 10 18 
1 Suns s Right Aſcenſion — — 225? .40 
" Sun's Amplitude „ 
| Sun's Height at 6 o' Clock — *— NY, 
b Sun's Azimuth at 6 o'Clock, South-eaſterly 70% 0 
? Sun's Height when Eaſt and Weſt 30 © 
Hour of Day-break 2 — zzz 36 
Hour of Twilight ending — — 8 24 

Duration of Twilight — — 3 
Hour when Sun is Kaſtt — 7 44 
Hour when Sun is Weſt — — 4 16 
Length of the longeſt Day — m — 14 26 
Length of the ſhorteſt Night r ð — 18 20 
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198. Problem LXXXVII. Required the following An- 
fwers for the Latitode of 45* South, on Judy 29, viz. | 


Anſwers. 
Sun's Meridian Altitude —— 2 
Sun's Depreſſion at 6 O Clock 14 15 


Sun's Azimuth at 6 O'Clock, North- eaſterlß—— 75 50 


Sun's Depreſſion ,Eaſt and Welt — 28 30 
Sun's Amplitude N 7 61: 560% 
Sun's Right Aſcenſion — — 129 
Sun's Aſcenſional Difference — — 1h 24 
Hour of Sun: riſing — — — 7 24 
Hour of Sun-ſetting — — 4 11 
Length of the Day ——_  =— — 14 48 
Length of the Night — — 9 12 
Hour of Day- break — — 6 6: 
Duration of Twilight — — 1 
Hour when Sun is Eaſt — 9 5 - 4 
Hour when Sun is Weſt — 7 1 
Length of the ſhorteſt Day —— — 8 34 
Length of the longeſt Day — — 15 29 


199. Problem LXXXVIII. To find if it ble Leap-year, or 
how many Years after. 

Example. How many Years is it after Leap-year, Anno 1770? 

Operation. Divide the Year by 4, and if o remain, it is 
Leap year, but if 1, 2, 3 remains, it is ſo many Tears after 
Leap- year. 


Note. The Years 1800, 1900, 2100, 2200, 2300, 2.500, 


Sc. are common Years. E 
Mas 2 Profiice. 


Moe R 2 200. Pro- 
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200. Problem LXXXIX. To find the Sunday Letter for a 


given Year, from 1800 to 1899 incluſive. | - 
Example. What is the Sunday Letter for the Year of our 


Lord 1804 ? 


ation. To the Year of Lord add its F ourth, and divide 
the Sum by 7, and for the Remainder, if it be o, count A; if 
1 count G; if 2 count F; if 3 count E; if 4, D; if 5, C; if 
6, B; for the Sunday Letter required. ; __ 


Examples for Prafice. : 


201. Problem XC. To find the Golde beer for a given 


Tear of our Lord. 


Example. What is the S for the Year of our 
Lord 1770? _ 
Operation. Add 1 to the Year of our Lord, and divide the 
Sum by 19, the Remainder is the Golden-number. | 
+ Examples for Prefiice. 


202. Problem XCI. To find the Cycle of the Sun for a gi- 
ven Year. 


Example. What is the Cycle of the Sun for the Year of our 
Lord 1770? 

Operation. Add 9 to the Year of our Lord, and divide the 
Sum 40 28, the 1 is the Cycle of the Sun required. 


Examples * Practice. 
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203. Problem XCII. To find the Roman Indiction. | 
Example. What is the Roman Indiction for the Year of our 
Lord 1770? 
Operation. To the Year of our Lord add 3. and divide the 
Sum 7 155 the Remainder is the Roman Indiction required. 


Examples for Practice. 


204. Problem XCIII. To find the Epact, New-ſtyle, for a 


given Year. 
Example. What is the Epact for the Year of our Lord 
1770? 

6 * ation. | Multiply the Golden-number by 11, and divide 
the Product by 30, the Remainder is the Epact, Old-ſtyle. Then 
from the Epact, Old-ſtyle (augmented by 30, if Need require) 
ſubtract the Days of Difference between the Old and New-ſtyle,. 
and you have the Epact, New-ſtyle. 

HO for Practice. 


205. Problem XCIV. To find the Age of the Moon? 
Example. What is the Age of the Moon, January 1, 1770 ? 
Operation. Add to the Epact for March 1, for April 2, for 
May 3, for June 4, Sc. and alſo add the Day of the Month; 
ches Sum of theſe three Numbers, or their Overplus above 30» 
or 3 is the Moon's Age required. 

| EF" for Practice. 


206. Pro. 
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206. Problem XCV. To find the Time of the . Moon's 

 fouthing. 

. What Time will the Moon be South, Jamuary $1 
17207 
Operation. Mlultiply the Age of the Moon by 5 and divide 
the Product by 5 ; the Quotient is the Hour of the Moon's 
Rs required. 

Examples for Praftice. 


20%. e XCVI. To find the Time of High- water at 
2a given Place. 
*" Example. What Time will it be High · water at London Bridge. 
January 1, 1770? 

' Operation. Find how many Hours the Moon is paſt the 
Meridian, when it is High- water by the Tide-table, add theſe 
to the Hour of her Southung, and you have the Hour of High- 
water required. 


Examples for Pradice. 


68. Problem » XCVIL To find Ear day- 
Example. What Month and Day will Eater day be on, 

Anno + 2 
Operation. Find how many Days old the Moon is, March 

20, in the given Tear, if it be Leap: year, otherwiſe the 2 iſt; 


and if the Moon is 14 Days old on the faid 20th or 21ſt of 
March, find what Day of the Week ſhe is ſo old, and the Sun- 
day following is Eafter-day. Burt if ſhe is not 14 Days old on 
the ſaid 20th or 21ſt of March, then count forward to that Day 

of the Week when ſhe is 14 = old, and the Sunday following 
is Eaſter- day. 


* 
yy, %% * : N , Ex- 
2 * 1 1 4 


ö 
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UQVanples for Praclioae. 


5 209. Problem XCVIII. To conduct a Ship from one given 
Port to another, along the Arch of a great Circle. + 


More, By this Kind of Sailing, a Ship ſails to her deſigned Port 


the ſhorteſt Way the poſſibly can, which, if the Place ſhe 
fails from, and that ſhe ſails to, be both in high Latitudes 
of the ſame Kind, may be ſhorter than by Mercator*s fail- 
ing bya ſixth Part of the whole Voyage, and the [Longitude 


may hereby be more correctly aſcertained. Beſides which, 


this Tract being out of the uſual Courſe, Merchant Ships 


may hereby often eſcape their Enemy. The principal' 


Objections to this Kind of failing, have been, that the 
Winds will not always permit it to be practiſed, and that 


it requires a tedious Calculation of ſpherical Triangles, 


the former of which can have no Weight in the Trade- 
winds, and the latter may be eaſily removed by the Pla- 
niſphere. | | , 


, * 


Example. Required the Latitudes, and Differences of 105 
gitude by which a Ship muſt paſs, in failing from Latitude 325 


30“ North, to Latitude 30 o' North, the Difference of Longi- 


tude 70 o', to keep on the Arch of a great Circle, hy the Pla- 
niſphere. 102 


Operation. Find two Places on the Planiſphere, whoſe La- 


titudes and Difference of Longitude agree with thoſe: of the gi- 
ven Ports, turn the Slider until ſome Meridian thereof paſſeth 
through thoſe two Places, and you have the Degrees of Lati- 
tude and Difference of Longitude. on the Planiſphere, by which 
the great Circle paſſe th, of which make a Table for every 1, 2, 
9 er Sc. Degrees of Latitude and Longitude. Then 


for the Gourſe at any Place in the Voyage; turn Z on the Sli- 


der, to the Latitude of one of the Ports on the Planiſphere, and 
counting downward from the Pole of the Planiſphere, under the 
Angle of their Difference of Longitude, to the Latitude of the 

| 5 other 
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other given Port, on a Meridian of the Planiſ phere, you 
have the Courſe on the Horizon of the Slider. Hence the An- 
ſwers for the Latitudes and Difference of — by which 
the Arch — are as follows, viz. 


Diff Long. | Lat. |! Diff. Long. Lat. 


210. Problem XCIX. 22 the Latitude and Longitude 
of a Place at Sea, where the Variation Lines are nearly North 
and South, to find the Variation of the . ee Needle at that 
Place for a given » 


Nat, ift; The Variation of the magnetic Needle, is the De- 
clination of its North Point, either Eaſtward or Weſt- 
ward from the true North Point of 'the Horizon, when 
the Needle is touched by the Loadſtone, or artificial 
| Magnet, balanced, and freely ſuſpended Parallel to the 
Horizon. 
2d. This Variation is continually increaſing or As- | 
ning, at all Places on the Surface of the Earth and Sea, 
dy a Law not yet fully diſcovered, whereby it is found 
FEKgreater at one Place than at another, and greater in one 
Year than another Year at the ſame Place, and ſometimes 
half a Degree greater at one Time of the Day than ano- 
| ther Time of the fame Day, at the ſame Place. | 


Example. Suppoſe it be required to know the Variation of 
nile as Ceo Gees Lge ben efuey 7 8 


TY . « 
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- Operation. Obſerve how many Degrees of Longitude the 


Line of Variation hath moved Eaſtward or Weſtward in the gi-. 


ven Number of Years for which it is marked; and ſay, by the 
Rule of Proportion, as the given Interval of Tears, is to the 
given Difference of Longitude, to where the ſame Variation 
Line is removed; ſo is the Time elapſed from one of the Years. 
for which the Variation Lines were delineated, to the Difference. 
of Longitude, which the ſame Variation Line hath made in 
that Time, either increaſing or decreaſing, as the Caſe ſhall 
happen. 0 = | | 
Examples for Practice. 


211. Problem C. Given the Latitude and Variation, to find 
the Longitude where the Variation Lines run nearly North and 
South. ä | 

Example. Suppoſe a Ship at Sea, near the Iſland of St. He- 
lena, in a given Latitude, and Place of a given Variation; how 


may the Longitude be known ? 


Find the yearly Motion of the Variation as in the laſt Pro- 
blem, and thereby the Place of the obſerved Variation in the 
given Parallel of Latitude, ſo you have the Longitude re- 
quired. | 

Examples for Practice. 


8 | | 212. Pro- 
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212. Problem CI. Given the Variation of the Compaſs, at 
two Places, whoſe Difference of Latitude and Difference of Lon- 
Hoſe are given, to find the Latitude and Longitude of each of 

e Places. 

Example. Soppole the Diffortries: of Latitude between the 
two Places to be 38, and their Difference of Longitude 40“, 
the Variation at the former Place 10 Weſt, and at the latter 
* Weſt; required the Latitude and Longirade of each 

lace ? 95 

Operation. Count among the Merid] tans and Parallels of La- 
titude, until you find two Places on the Planiſphere, whoſe 
Difference of Latitude and Longitude anſwer to thoſe given, 


and you have the Places required. - 


Examples for Prafiice. 
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I Thall here propoſe the following Hint, to ſuch Perſons as 


are afttonomically inclined, and are deſirous of promoting an 
Improvement by the Angle of the Sun's Poſition to the Pole 
and Zenith; which although the Practice of taking the ſame, 
may haye been hitherto neglefted, as a Thing either inconſi- 
derable or impoſſible; yet that it is not fo, will appear on a 
due Conſideration of the following Particulars. 
Daimon. In a vertical ſpherical Triangle, the Angle of the 
Sun's Poſition to the Pole and Zenith, is the Diltance of the 
Extremities of two quadrantal Arches, in the Arch of a great 
Circle, one paſſing through the Sun and Pole, the other 
ſing through the Sun and Zenith. And ſeeing that the iſme 
Parts of a vertical ſpherical Triangle, do depend upon the Sun's 
Declination, Hour of the Day, Latitude of the Place, Sun's Azi- 
muth, Altitude and Angle of Poſition, he Want of a practical 
Method for taking the latter, hath hitherto rendered this moſt 
uſeful Part of Aſtronomy incompleat. Wherefore, 0 


Cunſtruct ion. Let there be formed an Inſtrument, 8 a 


Gnomen, horizontal Plane, a Pole and Zenith, with two Ar- 
ches meeting, and the Point where they meet fo conſtructed, as 
to be readily directed to the Sun; the Arch of à great Citele 
extending from the Ends of the two former HG er 
Nance of goꝰ from the angular Point. 


U. By a Plumb-line, the Latitude of the Place; lou a 


the Day, or any other Data, place the whole Inſtrument in the 
Poſition of the Earth's Globe, direct the Meeting of the two 
Arches to the Sun, and turn them up to the Pole and Zenith; 


their Diſtance in the great Circle, from one to the * 


the Angle of Poſition required. 


The Aur non, on the Receipt of proper Orders, Poſt paid, 
will cauſe this Inſtrument, to be made for Land or Sea; 

. the Uſe of which will be no leſs than from a fingle Ot- 
ſervation of the Sun; to determine the Latitude, the Azt- 
muth and Hour of the Day; and in Compoſition Wich 
other Data, will be inſtrumental for reloiving _—_ other 
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21 13. HERE is on the 7. erraqueous Globe. a certain 

T Parallel of Latitude, to which a Ship may be 
E 360 ſuppoſed to ſail, and to have Sea - room, to de- 
; part from that Parallel; but ſuch is the Situation 
of every Point of that Parallel of Latitude, that no Ship can 
-Aail from the ſaid Latitude, but upon one particular Point of 
the Compaſs; and the Wind, though it veer round all the 32 
Points, will always blow againit that Point upon which the Ship 
'muſt ſail from thar Latitude, and the Wind, though blowing 
againſt that Point upon which the Ship mult _ 2 the Ship 
_ go directly before the Wind. 


2214. There are two Places © on the T; err aqueous Globe fo ſitua- 
ted, with reſpect to one another, that from each of thoſe Places 
A Ship may al, and though they have Sea- room to all the 32 
Points, yet it is impoſſible for them to ſail from thoſe Places 
but upon oppoſite Points of the Compaſs; and though they fail 
upon oppokite Points, yet they may, upon thoſe Points, be 
— bg or Ty one another. | | 


245. There is a certain Place of che T erraqueos Globe, to 
Which che Sun and* Moon riſe i a in as South, 15 ſet in the 
South. : | 


216. There are two Places of the Earth which bear directly 
Wort and Saurb of one another, and their Diſtance from each 
25 100 Miles, but the true Courſe from one of thoſe Places to 
South. its £0 _— 50 Miles due Nen and 50 Miles due 
So 


217. There is a certain Place on the Terraqueous ; Globe, to 
which a Ship may fail directly upon one Point of the Compaſs ; 
but there are other fourteen Points on which a Ship, may fail 
towards that Place, but if ſhe continue to fail upon e' er a one 


ak the Fourteen, ſhe will always approach to the aforeſaid Place, 
but will never be able to come to it. 


218. There 
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218. There is a certain Parallel of Latitude upon which a 


Ship may fail round the Globe, and may all that Time obſerve 
the Body of the Sun, withour his being above the Horizon, 


219; There is a certain Place of the Earth from which two 
Ships may depart on one and the ſame Day, yea, and on the 
ſame Hour and Minute of that Day, and upon one and the 
ſame Point of the Compaſs, may continue to fail with the ſame 
Velocity for the Space of 24 Hours, and though they depart 
from the ſame Place, and ar the ſame Time, and both fail up- 
on the ſame Foint of the Compaſs, with the ſame Velocity, yet, 
in 24 Hours, they will be diſtant from one another above 1000 
Ttalian Miles. . | l 


220. There is a certain' Parallel of Latitude upon which a 
Ship may fail at the Rate of 12 Halian Miles an Hour, and in 
24 Hours her Velocity, meaſured in Degrees of the Equator, 
ſhall be equal to the Velocity of the Sun on the 10th of June. 


221. There is a certain Place of the Earth; from which a 
Stone of about 10,000 Weight could not fall, though a Pit 
were digged all round it, and that which is the Cauſe of other 
Bodies falling from other Places, would be the only Pillar to 
ſupport a Body in that Place. FLORA 


222. Türe ate two Parallels of LAtitue in ble of ll: 
lefs Gold will make a Pound Weight than in the other. 


223. There are two Places of the Earth where one and the 
fame Veſſel will hold more Wine or Water in the one Place 
than the other. 1 N 5 


224. There is a certain Parallel of Latitude from which two 
Ships may fail at one and the ſame Moment of Time, with re- 
ſpect of real Time, and with reſpect of apparent Time, will 
differ one intire natural Day; but there is another Parallel of 
Latitude, to which, if thoſe two Ships fail upon one and the 
fame Point of the Compaſs, with the ſame Velocity, they ſhall 
arrive at that certain Parallel of Latitude at one and rhe ſame 
Moment, both with reſpect to real and apparent Time. | 


225. There 
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22g. There is a certain Place of tlie Earib where all the fixed 

Stars have ſtill the ame Altitude ; and notwithſtanding of the 
diurnal Revolutien of the Earib, they always bear upon the 
fame Point of the Compaſs. 


5 ws F 1 There are ſeveral Places * n Diſtance from 
one another, that lie all directly Eaſt of London, but London does 
not lie directly Weſt from any of the ſaid Places. 


227. The Chriſtians obſerve the firſt Day of the Week for 
their Sunday, the Fews the Seventh for their Sabbath, and the 
Turks the ſixth Day of the Week for the Time of their Wor- 
hip; but there is a particular Place of the Globe, to which, if 


à Chriſtian, Few, and Turk fail in one and the ſame Ship, they 


hall keep the Time for their Worſhip on different Days, as 
above, all the Time they are failing to that particular Place; 
but when they arrive at that Place, and during the Time they 
remain at it, they ſhall all keep their Sabbalh on one and the 
fame Day; but when they depart from that Place, they ſhall 
all differ as before.” © a TD . 


228. There is a certain Port, from which, if three Ships 


* p 
>. 


depart at one- and the ſame Time, and fail on three particular 


different Courſes till they return to the Port they departed from, 
and if in one of theſe Ships be Chriſtians, in the ſecond Ferps, 
and in the third Turks, when they return to the Port they de- 
parted from, they ſhall differ ſo with reſpect to real and ap- 
parent Time, that they all ſhall keep their Sabbath on one and. 
the ſame Day of the Week, and yet each of them, ſeparately, 
Mall believe that he keeps his Saba on the Day of the Week 


his Religion requires. 


229. There is a certain. Country in the North-temperate 
Zane, to whoſe Inhabitants the Bodies of the three ſuperior Pla- 
nets, Saturn, Jupiter and Mars appear to be moſt enlightened, 


When they are actually leaſt enlightened. , _ | 

230. There is a-Continent all lying in the North-ſide of the 
Equator, to whoſe Inhabitants the Body of the Su ſeems to be 
neareſt to them, when he is che fartheſt removed from them. 


231. There 
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231. There is a certain Parallel of Latitude, on which Paral- 3 
> tel the Star, called the North Polar. tar, appears by Obſerva- 2 
- tion, to be 47 Degrees elevated above the Horizon, and at ano- 55 
ther Time the ſaid Polar. tar will appear, by Obſervation on the 5 
ſame Parallel of Latitude, to be at the Horizon. 3 
n | Y 
3 232. There are two Places wha in the 7. -rrid-Zone, that are = 
not above 60 Miles diſtant from one another, but if a Ship fail 1 
from one to the other, on one particular Point of the Compaſs, $ 
r the Difference of Time between thoſe two Places, will — * 
2 be found to be above 23 Hours. g 
— 8 y 
if 233. There are 24 Places on the terraqueons Globe, in which. _ A 
y all the 24 Hours of the natural Day do always exiſt at the fame Wl 
8 Time, and yet the Diſtance of any two of thoſe Places does not = 
F; exceed 60 Miles. I 
ay : 
de 


CONCLUSION 


OM the aforegoing Problems, and their Solutions, we pre- 
Fame it ſufficiently appears, that our Univerſal Planiſpheres, 
are compleat Subſtitutes for a large. Pair of Globes, and' that 
the capital Problems of Geography, Aſtronomy and Naviga- 
tion, may be ſolved by them, That the Diſtances and Poſi- 
tions of Places on the Earth and Sea may be meaſured, and the 
Place of the Zenith in the Heavens, with the Diſtances and 
Poſitions of. Stars, as accurately aſcertained, as by the Globes 
themſelves, with their Horizon and Quadrant of Altitude ap- 
pending. Which, although ſomewhat paradoxical, ſeeing that 
the Globe hath Dimenſions of Length, Breadth and Depth, 
and a Rotation round its Axis; bete our Planiſpheres — 
no ſuch Properties, but are fixed to the Plane of the Meridian 
and ſolſticial Colure, with their Slider moving in a direct Oppe- 
ſition to ſuch a Motion, coincident with the Plane of the Me- 
ridian and ſolſticial Colure from the Zenith to the Nadir, or 
4 from Pole to Pole; yet their Operations are undoubtedly true, 
- and may be expected to become familiar and eaſy in Practice, 
cs to ſuch as ſhall have attentively conſidered: their, Conſtruction 
and the aforegoing Examples with the Precepts. 
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"Ate. DUNN, te dl of tbis Treatiſs, 


having been engaged, 'as a Conductor and Teacher, 
> at the moſt famous AcaDrMIes in London; | 
Aud bad the Honour to inſtru Perſons of Diſtinction, 
_ at their own Houſes, with Approbation; 
. grown Gentlemen and Ladies, at Home and Abroad, 
by new, eaſy, and ſhort Methods : 
#5 removed to a very commodious and healthy Situation, | 
and with the Aſſiſtance of proper Maſters, now carries on 
An ACADEMY, at CHELSEA, 
for boarding and qualifying young Gentlemen, 
in Arts, Sciences, Languages, and for Buſineſs. 


IPhere young Gentlemen wwho want to finiſh their Education, 
or grown Perſons, willing to retrieve the Defect s of an ill. conducted One, 


5 may depend upon the beſt Aſſiſtance for that End, in 


Engliſh, Latin, Greek, French, Ec. 


Penmanſhip, in all tbe Hands for Buſineſs or Ornament; | 
Drawing and Perſpective ; Arithmetic ix all its Kinds , 
Merchants Accompts and practical Book-keeping, applicable to real Buſineſs ; 

Algebra, Geometry, Trigonometry, Fluxions, 
Menſuration, Gauging, Surveying, Dialling, Aftronomy, 
Geography, Navigation, Fortification, Gunnery, 
and other mathematical and philoſophical Sciences, 
uſeful in a civil and domeſtic, military or naval Employ ; 
Fencing, Dancing, Muſic, and other Parts of polite Literature. 


| TheAcapeny being provided with a large and expenſive Apparatus, 
for demonſtrating and explaining tbe Principles of 
Mechanics, Hydroſtatics, Optics, Pneumatics, 
Aſtronomy, Electricity, Chymiſtry, c. 
On which Lefures are frequently read 
to Gentlemen and Ladies who chooſe to attend occaſionally, 
as well as to the Pupils of the AcAbzux. | 
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